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Abstract 
Traditional corporate finance models generally assume that agents are fully rational, but this 
assumption is not consistent with evidence from the psychology literature. For example, a particular 
type of bias, overconfidence, has been shown to have a substantial impact on various corporate 
decisions. Accordingly, this thesis aims to contribute to the fast-growing behavioral corporate finance 
literature by focusing on how overconfidence affects corporate finance policies. There are two types 
of overconfidence: (1) optimism and (2) miscalibration. Optimism is defined as agents’ 
overestimation of the mean for uncertain distributions, whereas miscalibration is defined as agents’ 
underestimation of variance.  
In the first study, I examine how CEO optimism affects corporate debt maturity choices. I 
first develop a simple model to illustrate that optimistic CEOs prefer more short-term debt and then 
empirically examine this prediction. Consistent with a demand-side story, I find that firms with 
optimistic CEOs tend to adopt a shorter debt maturity structure by using a higher proportion of short-
term debt (due within 12 months). This behavior of optimistic CEOs is not deterred by the high 
liquidity risk associated with such a financing strategy. The demand-side explanation remains robust 
even after considering six alternative drivers, including a competing supply-side explanation in which 
creditors are reluctant to extend long-term debt to optimistic CEOs.    
Due to the lack of a reliable measure for the second type of overconfidence, miscalibration, 
researchers are normally constrained from empirically examining the impact of miscalibration on 
corporate finance policies. In the second study, I develop accessible empirical measures to 
disentangle optimism and miscalibration through a novel exploitation of earnings forecasts issued by 
firm managers. Optimism is proxied by the earnings forecast error, whereas miscalibration is derived 
from the earnings forecast interval, after controlling for confounding factors. The resulting measures 
capture different aspects of the link between overconfidence and managerial decisions. In terms of 
investment, miscalibrated CEOs are more likely to scale up investment in real assets (especially via 
mergers and acquisitions); firms with optimistic CEOs display no such proclivity.  
In the third study, leveraging the overconfidence measures developed in the second study, I 
examine whether and to what extent optimism and miscalibration affect debt-equity choices 
differently. This study is important because the various types of overconfidence can have 
countervailing implications for debt or equity choices based on alternative capital structure theories. 
I show that firms with miscalibrated CEOs are more likely to issue debt both conditional and 
unconditional on accessing the external financing market, resulting in a greater increase in leverage. 
I further show that miscalibrated CEOs’ reluctance to issue equity is attenuated by higher stock 
valuation. In contrast, firms with optimistic CEOs are found to have higher leverage and to increase 
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leverage more aggressively. The results support the important roles of both optimism and 
miscalibration in corporate financing decisions.  
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1. Chapter 1 General Introduction 
1.1 Motivation and Background 
Corporate finance aims to explain the heterogeneity across corporate investment and financing 
behaviors that emerges from the interactions between managers and investors (Baker & Wurgler, 
2011). Starting with the “irrelevance” theory of Modigliani and Miller (1958), researchers consider 
how tax, financial distress, information asymmetry, various market imperfections, and firm 
characteristics affect corporate decisions. Nevertheless, even when considering the conflict of interest 
between managers and shareholders, managers are assumed to be rational, to have homogenous 
expectations, and to be acting in their own interests. In contrast, evidence from the psychology 
literature suggests that people are far from fully rational (e.g., Alicke, Klotz, Breitenbecher, Yurak, 
& Vredenburg, 1995; Fischhoff, Slovic, & Lichtenstein, 1977; Weinstein, 1980). Therefore, to best 
understand behaviors across firms, it is very important to relax the rational agent assumption. To that 
end, this thesis aims to contribute to the growing behavioral corporate finance literature by focusing 
on how overconfident managers affect corporate finance policies and, therefore, firm value.  
According to DeBondt and Thaler (1994), “Perhaps the most robust finding in the psychology 
of judgment is that people are overconfident”. The psychology literature shows that overconfidence 
can take two basic forms: (1) positive illusion and (2) miscalibration of beliefs (Skala, 2008). The 
first type of overconfidence is generally defined as “optimism”, that is, individuals tend to be 
optimistic about future uncertain events (e.g., Weinstein, 1980).1 The second type of overconfidence 
(miscalibration of beliefs) refers to the fact that people tend to have subjective probability 
distributions that are too narrow (e.g., Fischhoff et al., 1977). From a finance perspective, optimism 
is akin to the overestimation of the first moment (e.g., the overestimation of S&P 500 future returns) 
of a distribution, whereas miscalibration is akin to the underestimation of the second moment (e.g., 
the underestimation of S&P 500 future volatility) of a distribution.2 
Senior managers are likely to be overconfident. Goel and Thakor (2008) argue that 
overconfident managers take excessive risks, resulting either in a top outcome or the manager’s 
termination, which leads to the disproportionate representation of overconfident managers in senior 
executive teams. Billett and Qian (2008) suggest that past success can induce overconfidence because 
of self-attribution bias (people tend to attribute success to internal factors and failure to external 
                                               
1 As noted by Skala (2008), overconfidence and optimism are often used interchangeably for this type of overconfidence 
in the behavioral corporate finance literature.  For example, Malmendier and Tate (2005, 2008) refer to the overestimation 
of future firm performance as overconfidence, whereas Otto (2014) refers to it as optimism.  
2 Throughout this thesis, I use overconfidence to refer the concept of overconfidence in general, whereas I use optimism 
and miscalibration to refer to each facet of overconfidence in particular. 
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elements). In other words, senior managers can build up an overconfidence mentality along their way 
to reaching the top executive team. Indeed, Ben-David, Graham, and Harvey (2013) find that CFOs 
tend to overestimate future S&P 500 returns (optimism) and provide confidence intervals that are too 
narrow (miscalibration). Both theoretically and empirically, overconfidence has been shown to have 
a substantial impact on real investment (Ben-David et al., 2013; Malmendier & Tate, 2005), mergers 
and acquisitions (Ferris, Jayaraman, & Sabherwal, 2013; Malmendier & Tate, 2008) and various 
financing decisions (Ben-David et al., 2013; Hackbarth, 2008; Malmendier, Tate, & Yan, 2011). This 
thesis aims to contribute to our understanding of overconfidence, in terms of both optimism and 
miscalibration, on corporate finance policies. 
1.2 Summary of Findings 
The first study focuses on how CEO optimism, as a stable personal trait, affects corporate 
debt maturity choice, thus extending our knowledge of the corporate debt maturity structure. The 
optimism concept examined in this study primarily stems from the notion of a “better-than-average” 
effect. That is, when individuals self-assess their relative skills or personal traits, most overestimate 
their own abilities and either consider themselves to be above average at a particular skill or consider 
themselves more likely to be described in relation to desirable attributes (Alicke, 1985; Svenson, 
1981). This “better-than-average” effect also applies to future events for which people express 
unrealistic optimism (Weinstein, 1980). As shown by Camerer and Lovallo (1999), the better-than-
average effect also appears in experiments focused on economic decision-making, in which 
participants overestimate their chances of relative success if payoffs are based solely on their own 
abilities. 
I argue that optimistic CEOs believe that they can enhance stockholder value by taking on 
more short-term debt. This is because optimistic CEOs overestimate the probability that they can 
refinance short-term debt with lower costs when favorable news arrives in the future. Empirically, I 
follow Malmendier and Tate (2005, 2008) by using beliefs revealed from executives’ option-exercise 
behavior to identify optimistic CEOs. I conduct the empirical analysis in the US market with a sample 
of 4,309 firm-year observations from 2006 to 2012. Consistent with my hypothesis, I provide strong 
evidence that firms with optimistic CEOs tend to have a higher proportion of debt due within a short 
horizon, namely, one, two or three years.  
To further explore the main channel of short-term debt used by optimistic CEOs, I more finely 
partition the measurement of debt maturity into two components: (1) newly contracted short-term 
debt (ST, i.e., debt due in less than 12 months); and (2) the maturing of previously contracted longer-
term debt (excluding ST). This analysis shows that the main driver of the documented optimism-
short-term debt linkage is ST.  
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Employing a battery of robustness checks, I rule out the following alternative explanations for 
the documented relation between short maturity and CEO optimism: (1) insider information; (2) risk 
tolerance; (3) past performance; (4) taxes and dividends; (5) board pressure; and (6) a supply-side 
story in which lenders are reluctant to extend longer-term loans to optimistic CEOs. Furthermore, 
extended analysis shows that results are not solely concentrated in firms with low liquidity risk, 
suggesting that firms with higher liquidity risk do not seem to materially deter optimistic CEOs’ 
practice of borrowing very short-term debt. Further analysis also shows that optimistic CEOs are not 
screened out of the longer-term debt market via a higher cost of debt.  
The second study aims to develop a new measure for overconfidence based on management 
earnings forecasts, enabling researchers to separately measure CEO optimism and miscalibration. 
Theoretical models in the behavioral corporate finance literature generally differentiate between 
optimism and miscalibration. The former is often modeled as an overestimation of the firm’s cash 
flows (e.g., Hackbarth, 2008; Heaton, 2002; Malmendier & Tate, 2005). Miscalibration is usually 
defined as an underestimation of risk (e.g., Ben-David et al., 2013; Hackbarth, 2008). Although it is 
relatively simple to define the theoretical constructs of managerial overconfidence and its distinct 
components, identifying reliable proxies for such constructs is a major challenge for empirical studies. 
In the second study, I confront this empirical challenge by using earnings forecasts issued by 
management, which allows me to develop two feasible and readily accessible empirical measures that 
disentangle miscalibration from optimism. This provides an avenue to directly examine the effect of 
miscalibration on corporate policies and how it can be distinguished from optimism. 
To this end, I collect annual management earnings forecast data from the IBES Guidance 
database. The sample covers the period from 2001 to 2014. Overall, I have 20,300 management 
earnings forecasts from which to derive the overconfidence measures. These earnings forecasts can 
be affected by various firm characteristics and managerial incentives. As a result, I partial out a range 
of possible confounding effects through a regression design and use the residuals to measure the two 
facets of overconfidence.  
Generally, I find that the CEOs in the sample are miscalibrated in their earnings forecasts. 
CEOs who are not prone to this miscalibration bias are expected to provide a range of earnings 
forecasts with a relatively high confidence level. Contrary to this expectation, however, 
approximately two-thirds of actual earnings fall outside of the forecast range, suggesting that CEOs 
generally underestimate the distribution of potential outcomes. For CEOs who are classified as 
miscalibrated, the percentage of actual earnings that fall outside of the range is even higher at 71.3%, 
suggesting that the measure of miscalibration successfully captures the underestimation of risk 
instead of better forecasting skills.  
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I then turn to examine how optimistic and miscalibrated CEOs make different corporate 
investment decisions. I hypothesize that both optimistic and miscalibrated CEOs invest more because 
they either overestimate project cash flows or use a lower discount rate (underestimate risk), 
transforming potential projects with negative Net Present Values (NPVs) into projects that seem to 
be economically viable. Miscalibrated CEOs in the sample invest more in real assets, whereas 
optimistic CEOs do not display such a pattern. I further document that the increase in investment by 
miscalibrated CEOs is primarily manifested in external acquisitions. This finding remains after 
controlling for industry trends and potential sample selection issues. It is also affirmed using merger 
and acquisition (M&A) transaction data from the Thomson SDC database. Specifically, miscalibrated 
CEOs are more likely to engage in acquisitions, particularly those with targets in different industries.  
The third study empirically examines the impacts of CEO optimism and miscalibration on 
corporate financing decisions. In behavioral corporate finance, theoretical work has examined the 
impacts of both facets of overconfidence on financing policies. In particular, Heaton (2002) and 
Malmendier et al. (2011) have focused on optimism bias and argue that optimistic managers believe 
external risky securities to be undervalued by the capital market because they over-forecast their 
firms’ cash flows of the firm. Because equity prices are particularly sensitive to biases in belief, 
optimistic CEOs would avoid these securities and instead issue more debt, if necessary, to finance 
their investments. This predicts a pecking-order preference for optimistic CEOs.  
Nevertheless, the impact of miscalibration on financing choice has revealed an interesting 
tension in the literature. On the one hand, Hackbarth (2008) argues that miscalibrated CEOs view 
equity as overvalued by the market and therefore will exhibit the reverse pecking order, which 
predicts a preference for equity issuance. On the other hand, Ben-David, Graham, and Harvey (2007) 
have reached the opposite conclusion and predict the same pecking-order preference as for optimistic 
CEOs. This is because miscalibrated CEOs use a lower discount rate than the market and therefore 
believe that equity is undervalued by the market. Accordingly, my third study aims to shed new light 
on the inconclusive prediction for miscalibrated CEOs.  
In this study, I leverage on the management earnings forecast based on the overconfidence 
measures developed in the second study. I start my analysis by examining the incremental financing 
decision made by overconfident CEOs. Following Malmendier et al. (2011), I conduct the test using 
the sample of firms with at least one security issue during the year. I show that miscalibrated CEOs 
are significantly less likely to issue equity and more likely to issue debt when accessing external 
financing markets. Notably, in contrast to Malmendier et al. (2011), I do not find CEO optimism to 
have a significant impact on the financing decision conditional on accessing external financing 
markets. 
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I then repeat the analysis on the full sample, including firm-years that do not have any security 
issues. The results show that there is no significant difference between overconfident and non-
overconfident (in both forms) CEOs in terms of the likelihood of equity issuance. However, 
miscalibrated CEOs are more likely to issue debt unconditionally. At the issuance level, I also find 
some preliminary evidence that higher market valuation attenuates miscalibrated CEO’s reluctance 
to issue equity. Optimism is also positively correlated with the probability of debt issuance once the 
sample selection issue is controlled. 
As argued by Hackbarth (2008), both optimistic and miscalibrated CEOs prefer higher 
leverage because they perceive the firm either to be more profitable or to have less risk. I examine 
the impact of overconfident CEOs on both the level and the change in corporate financial leverage. 
Firms with optimistic CEOs are associated with higher corporate financial leverage, whereas firms 
with miscalibrated CEOs are not. However, both optimistic and miscalibrated CEOs increase 
corporate financial leverage more than non-overconfident CEOs.  
Finally, I explore the change in corporate financial leverage around CEO turnover events to 
shed new light on the causality between CEO overconfidence and corporate financial leverage. I focus 
on the change in corporate financial leverage before and after the CEO turnover events and find that 
firms with a consequential increase in CEO optimism also experience an increase in firm leverage. 
However, there is no detectable linkage between CEO miscalibration and change in leverage.  
1.3 Contribution 
The first study makes three primary contributions to the existing literature. First, it contributes to the 
literature on debt maturity structure at the individual decision-maker level, rather than at the industry 
or firm levels. Second, to the best of my knowledge, this is the first study to examine the channel 
through which overconfident CEOs execute their debt maturity structure decisions through a novel 
method, distinguishing newly contracted short-term debt from previously contracted longer-term 
debt. Third, this study helps further bridge the gap between behavioral finance and corporate 
financing decisions. I show that the effect of overconfidence not only is related to the choice (debt 
vs. equity) and level of financing (leverage) but also extends to the choice of maturity.  
The second study makes two main contributions to the existing behavioral corporate finance 
literature. First, and most importantly, I develop a new set of proxies for overconfidence based on 
management earnings forecasts that distinguish miscalibration from optimism. This approach will 
help advance the empirical analysis of managerial miscalibration, which is linked to a wide range of 
corporate decisions in various theoretical models (e.g., Gervais, Heaton, & Odean, 2011; Hackbarth, 
2008). Second, supplementing existing findings that CEO optimism plays an important role in 
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investment decisions (e.g., Malmendier & Tate, 2005, 2008), I document that CEO miscalibration 
plays at least an equally important role, especially in acquisition decisions. The findings suggest that 
ignoring the distinction between these two facets of overconfidence might lead to unreliable 
conclusions.  
The third study contributes to our understanding of overconfidence in corporate financing 
decisions in terms of both CEO optimism and miscalibration. Although a large body of literature has 
devoted attention to relaxing the rational-agent assumption by incorporating managerial 
overconfidence, researchers largely focus on the optimism aspect of overconfidence in empirical 
studies, even though theoretical works suggest that miscalibration can play an important role in 
corporate decision-making (e.g., Hackbarth, 2008). Notably, Ben-David et al. (2013) have reached 
the opposite conclusion to Hackbarth (2008) regarding CEO miscalibration. This study shows that 
both CEO optimism and miscalibration play significant roles in corporate financing decisions. I show 
that optimistic and miscalibrated CEOs are more likely to issue debt and increase leverage. This study 
also contributes to the behavioral corporate finance literature by relaxing the typical assumption of 
irrational managers operating within a rational market setting. Specifically, I show that higher market 
valuation attenuates miscalibrated CEO’s reluctance to issue equity.  
This thesis proceeds as follows: Chapter 2 presents the first study, “CEO Overconfidence and 
Corporate Debt Maturity”; Chapter 3 presents the second study, “Optimism or Miscalibration? What 
Drives the Role of Overconfidence in Managerial Decisions?”; and Chapter 4 presents the third study, 
“CEO Overconfidence and Corporate Financing Decisions”. Chapter 5 offers the conclusion to this 
thesis. 
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2. Chapter 2 CEO Optimism and Corporate Debt Maturity (published in Journal of 
Corporate Finance) 
2.1 Introduction 
Our understanding of the industry- and firm-level determinants of debt maturity structure is well 
established in terms of traditional finance theory (e.g., Flannery, 1986; Johnson, 2003; Myers, 1977; 
Stohs & Mauer, 1996). More recently, researchers have focused attention on the agency problem 
between stockholders and managers by examining how CEOs affect the corporate debt maturity 
decision at a personal level. 3  While these studies typically maintain the broad framework of 
“neoclassical” executive rationality, a behavioral finance perspective embracing the concept of 
overconfidence suggests alternative considerations that potentially offer important new insights.4 
Accordingly, the primary objective of this study is to examine whether and to what extent, the 
optimism aspect of CEO overconfidence, affects a firm’s debt maturity decisions.  
The optimism concept examined in this study primarily stems from the notion of a “better-
than-average” effect. That is, when individuals self-assess their relative skills or personal traits, most 
overestimate their own abilities and consider themselves to be above the average at a particular skill 
or consider themselves more likely to be described by desirable attributes (Alicke, 1985; Svenson, 
1981). This “better-than-average” effect also applies to future events for which people express 
unrealistic optimism (Weinstein, 1980). As shown by Camerer and Lovallo (1999), the better-than-
average effect also appears in experiments focused on economic decision-making, where participants 
overestimate their chances of relative success if the payoffs are based solely on their own abilities. 
Similarly, in the behavioral corporate finance literature, optimistic CEOs are often modeled to 
overestimate future firm performance (i.e., see Malmendier & Tate, 2005).5 This is because they 
                                               
3 Datta, Iskandar-Datta, and Raman (2005) and Brockman, Martin, and Unlu (2010) examine how CEOs’ stock and option 
ownership affect debt maturity structure. 
4 A large body of psychology literature documents that people are ‘biased’ in their beliefs. See, for example, Svenson 
(1981) and Alicke (1985). As rightly cautioned by the anonymous referee, the reader is counseled against interpreting 
this view to be one of “irrationality”. Executives may well be very confident and in some sense even “overconfident”, but 
the fact that they tend to be quite successful and that the evidence suggests they do not systematically destroy firm value 
(e.g., Hirshleifer, Low, & Teoh, 2012), implies that they should not be labeled irrational. Arguably, a superior view is to 
see this behavioral perspective as meaningfully broadening our conception of rational behavior/decision making.  
5 Malmendier and Tate (2005) have used the term, overconfidence, when referring to optimism.  
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generally expect good outcomes or because they overestimate their own efficacy in bringing about 
success (Hirshleifer et al., 2012).6 
 Theoretically and empirically, overconfidence has been shown to have a substantial impact 
on corporate decision-making. For example, Roll (1986) first uses the overconfidence approach to 
explain the often observed phenomenon of value-destroying mergers and acquisitions. Although the 
term “overconfidence” is not explicitly mentioned in his work, Roll’s managerial hubris is closely 
allied to the concept of optimism that I examine in this study. His “hubris” theory suggests that 
managers are too confident about the expected benefits emanating from mergers and acquisitions and, 
thus, they bid excessively for target firms, thereby leading to ex-post losses on “successful” deals.  
More recently, Malmendier and Tate (2008) find that optimistic CEOs undertake value-
destroying mergers due to overestimating firms’ ability to generate returns, especially when they have 
access to internal funding. 7  Similarly, Heaton (2002) uses a simple model to demonstrate the 
underinvestment and overinvestment problems for optimistic managers, even in the absence of 
information asymmetry. Empirically, Malmendier and Tate (2005) use CEOs’ propensity to hold deep 
in-the-money stock options as a proxy for CEO optimism and find that such CEOs’ investments are 
more sensitive to cash flow, especially for those in equity-dependent firms.  
In terms of the financing decision, Hackbarth (2008) suggests that managers’ growth and risk 
perception biases are important factors in explaining capital structure decisions such as firm leverage 
and debt issuance. Hackbarth (2008) argues that, compared to “unbiased” managers, “biased” 
managers tend to use more debt financing as they believe that the firm is more profitable and/or less 
risky. Malmendier et al. (2011) empirically find that optimistic CEOs are less likely to issue equity 
than debt when accessing external financing as they believe equity is more undervalued than debt, 
which (other things being equal) leads to higher leverage observations.8 Moreover, in a mini-boom 
of recent research effort, the effect of managerial overconfidence is more widely explored in the 
                                               
6 The anonymous referee raises the distinction between personal optimism regarding the executive’s own abilities versus 
optimism regarding their firm’s prospects. I acknowledge that this is a legitimate concern, not only for this study, but 
more generally for this pocket of behavioral finance literature. One means of connecting personal optimism with optimism 
in firm performance is to invoke an assumption of “illusion of control”, in which optimistic CEOs believe that their 
abilities can determine firm outcomes. From such a perspective, the analysis is in effect a test of a joint hypothesis. 
7 In more recent work, Kolasinski and Li (2013) and Ferris et al. (2013) confirm that optimistic CEOs are more acquisitive. 
8 Malmendier et al. (2011) argue that the net impact of overconfidence on leverage is an empirical question as it depends 
on the relation between overestimated investment returns, cash holdings and perceived financing costs. Empirically, they 
find support for a positive relation between optimistic CEOs and financial leverage. 
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context of other areas of corporate decision-making and activity, such as compensation contracts and 
capital budgeting (Gervais et al., 2011), financial misreporting (Schrand & Zechman, 2012); earnings 
forecasts (Hribar & Yang, 2016), CEO turnover (Campbell, Gallmeyer, Johnson, Rutherford, & 
Stanley, 2011), and innovation (Hirshleifer et al., 2012). 
Despite the large amount of research investigating the concept and impact of overconfidence 
in financial decision-making, its influence on debt maturity structure remains largely unexplored. The 
standout exception is Landier and Thesmar (2009). However, they only focus on a sample of small 
French start-up firms.9 This study differs from (and improves upon) theirs in the following three 
aspects. First, I examine the effect of managerial optimism on a representative sample of large US 
listed firms, whose financing decisions are generally quite different from and economically more 
important than small start-up firms. Second, this study measures optimism based on executive option 
exercise behavior and includes a comprehensive set of control variables – thereby addressing some 
of the omitted variables concerns associated with their study.10 Third, I expand the scope of their 
study by considering the influence of liquidity risk and explore the channel optimistic CEOs manage 
their preferred debt maturity.  
I argue that optimistic CEOs believe that they can enhance stockholder value by taking on 
more short-term debt. This is because optimistic CEOs overestimate the probability that they can 
refinance short-term debt with lower costs when favorable news arrives in the future. Empirically, I 
follow Malmendier and Tate (2005, 2008) by using revealed beliefs from executives’ option exercise 
behavior to identify optimistic CEOs. I conduct the empirical analysis in the US market with a sample 
of 4,309 firm-year observations from 2006 to 2012. Consistent with my hypothesis, I provide strong 
evidence that firms with optimistic CEOs tend to have a higher proportion of debt due within a short 
horizon – namely, one, two or three years.  
To further explore the main channel of short-term debt used by optimistic CEOs, I more finely 
partition the measurement of debt maturity into two components; namely: (1) newly-contracted short-
term debt (ST, i.e. debt due in less than 12 months) and (2) the maturing of previously-contracted 
                                               
9 The sample of Landier and Thesmar (2009) is typified by very small operations. Specifically, the average number of 
employees is generally less than 10 and the total annual sales only a few hundred thousand Euros. 
10 Landier and Thesmar (2009) use the difference between forecasted and realized sales and employment figures as a 
measure of optimism. This measure raises the concern that the correlation between optimism and short-term debt could 
just come from omitted variables that affect both firm performance and the use of short-term debt. For example, if risky 
firms tend to borrow more short-term debt, a negative shock will have a greater impact on the performance of those risky 
firms which makes the entrepreneurs appear optimistic (when they might not be).  
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longer-term debt (excluding ST). This analysis shows that the main driver for the documented 
optimism-short-term debt linkage is ST.  
Employing a battery of robustness checks, I rule out the following six alternative explanations 
for the documented relation between short maturity and CEO optimism: (1) insider information; (2) 
risk tolerance; (3) past performance; (4) taxes and dividends; (5) board pressure; and (6) a supply side 
story in which lenders are reluctant to extend longer-term loans to optimistic CEOs. Further, extended 
analysis shows that the results are not solely concentrated in firms with low liquidity risk, suggesting 
that firms with higher liquidity risk do not seem to materially deter the action of borrowing very short-
term debt by optimistic CEOs.  
Accordingly, this study makes three primary contributions to the existing literature. First, it 
contributes to the literature on debt maturity structure at the individual decision-maker level, rather 
than at the industry or firm levels. Second, to the best of my knowledge, this is the first study to 
examine the channel through which optimistic CEOs execute the debt maturity structure decision 
through a novel method, distinguishing newly-contracted short-term debt from previously-contracted 
longer-term debt. Third, this study helps further bridge the gap between behavioral finance and 
corporate financing decisions. I show that the effect of optimism is not only related to the choice (debt 
vs. equity) and level of financing (leverage), but also extends to the choice of maturity.  
The further analysis also shows that optimistic CEOs are not screened out from the longer-
term debt market via a higher cost of debt. Furthermore, I show that optimistic CEOs are willing to 
accept short-term debt, despite the strongly held view that short-term debt is “an extremely powerful 
tool to monitor management” (Stulz, 2000). Taken together, the findings offer one possible 
explanation of why firms hire optimistic CEOs despite the concern that they might be value 
destroying in mergers and acquisitions (Malmendier & Tate, 2008; Roll, 1986).  
The remainder of this study is organized as follows: Section 2.2 briefly illustrates how 
optimistic CEOs choose between short-term and long-term debt. Section 2.3 details the sample 
selection along with variable specifications, and the research method. Section 2.4 presents descriptive 
statistics, the main results and further analyses. Section 2.5 concludes the study. 
2.2 Hypothesis Development 
Optimistic CEOs overestimate the probability of future success of their firms. That is, 
optimistic managers believe that they have positive private information, which the market does not 
know yet. When a firm has positive private information about its prospects, all of its securities are 
mispriced. This mispricing is more severe for long-term debt than for short-term debt and based on 
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this, optimistic CEOs try to issue short-term debt to minimize the impact on perceived mispricing. 
That is, optimistic CEOs believe they can refinance using short-term debt with lower costs when 
positive news arrives in the future.  
A simple extension of Flannery’s (1986) model is included in Appendix A (Section 2.6.1) to 
illustrate the preference for short-term debt by optimistic managers. This prediction is similar to the 
information asymmetry hypothesis proposed by Flannery (1986), in which managers have private 
information and issue short-term debt to signal the market. However, my approach differs from that 
of Flannery (1986) in one key way. Specifically, in the model optimistic managers believe that they 
have private information, but in reality, there is no information asymmetry between managers and 
investors. Therefore, optimism is the driver to the preference for short-term debt in the model and 
hypothesis developments.  
The prediction here is also similar to Malmendier et al. (2011), in which the optimism of 
CEOs lead to the belief that equity is more mispriced than debt, and conditional on accessing external 
financing, optimistic CEOs prefer debt to equity. If we consider equity as a form of perpetuity debt 
instrument, essentially, I am proposing a monotonic effect across the maturity spectrum: optimistic 
CEOs prefer short-term debt to long-term debt, and long-term debt to perpetuity debt (equity). 
Hypothesis: All else being equal, optimistic managers prefer a shorter debt maturity structure when 
compared to non-optimistic managers.  
2.3 Research Design 
2.3.1 Sample Selection and Data Sources 
I use several databases to construct the main sample. Specifically, I obtain the executives’ stock and 
option holdings from ExecuComp. Financial and accounting information is obtained from Compustat, 
and monthly stock prices are from CRSP. Yields on long-term government bonds are from the St. 
Louis Federal Reserve Bank website.11 
The main sample period covers 2006 to 2012. I begin in 2006 because this is the year 
ExecuComp starts to provide executive package-level option holdings due to the change in reporting 
requirements by FAS 123R which, as we will see shortly, is essential for the creation of the preferred 
                                               
11 http://research.stlouisfed.org/fred2/ 
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proxy for optimism.12 Furthermore, one of the key control variables, abnormal earnings, requires one-
year ahead data which limits the last year to 2012.  
I combine the detailed data on executives’ option holdings from ExecuComp with monthly 
stock prices from CRSP to identify optimistic CEOs and compute CEO personal-level control 
variables. I then merge the dataset with firm-level control variables computed from Compustat and/or 
CRSP to form the final sample. Following prior literature (e.g., Barclay, Marx, & Smith, 2003; 
Brockman et al., 2010; Datta et al., 2005), I confine the analysis to industrial firms with SIC codes 
between 2000 and 5999. Further, in line with a widely accepted convention, financial firms are 
excluded. Following Brockman et al. (2010), I omit those observations which breach sensible bounds 
(less than 0% or greater than 100%)13 and winsorize all variables (except for dummy variables) at 1st 
and 99th percentiles14 to eliminate the effect of outliers. The final sample includes 4,309 firm-year 
observations, representing 944 different firms. 
2.3.2 Variable Definitions 
2.3.2.1 Proxies for Debt Maturity 
Prior debt maturity literature generally uses the proportion of debt within certain years as proxy for 
debt maturity structure. For example, Johnson (2003) and Datta et al. (2005) proxy debt maturity 
using the proportion of debt due within three years (ST3), while Brockman et al. (2010) use both ST3 
and ST5. There is no particular reason to believe one is superior to the other. Therefore, I report results 
using all available measures reported in Compustat. Specifically, I use the proportion of debt due 
within one year to five years (ST1 to ST5), as proxies for debt maturity. Definitions of all debt maturity 
proxies are available in Appendix B (Section 2.6.2). 
2.3.2.2 Proxy for Optimism 
Following Malmendier and Tate (2005, 2008), my proxy for optimism is based on CEOs’ revealed 
beliefs reflected in their option exercise behavior. CEOs receive large amount of stock and option 
grants as part of their compensation package, besides, their human capital is invested in the firms. As 
a result, CEOs are highly exposed to their firms’ idiosyncratic risks. In order to diversify, non-
optimistic CEOs should exercise those sufficiently in-the-money options early. According to Hall and 
                                               
12ExecuComp has existed since 1992, but it only provides aggregate option holdings prior to 2006. Unfortunately, it is 
not possible to extract some critical information from these early data. For example, expiry dates and exercise prices for 
individual options are not available to construct the overconfidence proxy, which is the main variable of interest. 
13 I reach qualitatively similar results if I replace erroneous debt maturity data with 0% and 100% rather than omitting the 
observations. 
14 I obtain qualitatively similar results if I do not winsorize. 
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Murphy (2002), the exact threshold depends on the remaining option duration, individual wealth, risk 
aversion and diversification. Nevertheless, Malmendier and Tate (2005, 2008) find that given 
reasonable calibrations of wealth and risk aversion, a subset of CEOs in their sample persistently fail 
to exercise those deeply in-the-money vested options early. Motivated by the late exercise behavior 
of CEOs, Malmendier and Tate (2005, 2008) develop their option-based optimism measure. 
 Malmendier et al. (2011) conclude that Longholder in Malmendier and Tate (2005, 2008) is 
the best candidate to replicate the option-based measure of optimism using more recent data. As a 
result, I use a dummy variable, Longholder, to identify optimistic CEOs, which takes a value of unity 
if a CEO at least once in his or her tenure, holds an option until its final year of duration and the 
option is at least 40% 15  in-the-money entering the last year, and zero otherwise. Notably, the 
particular threshold choice is not overly critical for my analysis – the mean (median) percentage in-
the-moneyness for this sample of in-the-money options held into their last year is 192% (67%). The 
results remain qualitatively similar for any cut-off point between 30% and 90% (being the full range 
of reasonable values that I explored).16 The assumed persistence of optimism adopted in Malmendier 
and Tate (2005, 2008) and this study is consistent with the evidence from Landier and Thesmar (2009) 
and Ben-David et al. (2007)’s finding that optimistic expectation errors made by entrepreneurs/CFOs 
tend to persist over time. 
2.3.2.3 Other control variables 
To minimize the possibility that the main results are driven by omitted variables, I use similar set of 
control variables as Brockman et al. (2010), which are also consistent with the prior debt maturity 
literature (e.g., Barclay et al., 2003; Datta et al., 2005; Stohs & Mauer, 1996). Control variables for 
the debt maturity equation include natural logarithm CEO personal option portfolio price sensitivity 
(Log(1+delta)), natural logarithm volatility sensitivity (Log(1+vega)), 17  CEO Stock Ownership, 
Leverage, natural logarithm firm size (Log(Size)) and its square term ((Log(Size))2), Asset Maturity, 
Earnings Volatility, Abnormal Earnings, Market-to-Book Ratio, Term Structure of interest rates, 
Credit Rating Dummy and Z-score Dummy. I do not include regulation dummy as industry fixed effect 
has been accounted for in the regressions. The measurements, predicted signs and brief motivation 
for all variables are summarized in Appendix B (Table 2-9). 
                                               
15 The choice of a 40% threshold is based on the model of Hall and Murphy (2002), under the assumption of constant 
relative risk aversion coefficient of 3 and 67% of wealth in their own company stock. 
16 As a further robustness check, if I use a one-year lagged value of overconfidence and require that the firm has the same 
CEO as the previous year (to allow CEOs some time to implement changes), the results remain qualitatively similar. 
17 I avoid using Log(delta) and Log(vega), because they are undefined when delta and vega take a value of zero.   
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2.3.3 Model Specification and Methods 
To test the main hypothesis, a pooled cross-sectional, times-series regression is estimated with firm 
clustered errors:   
2.1) 
𝐷𝑒𝑏𝑡 𝑀𝑎𝑡𝑢𝑟𝑖𝑡𝑦
= 𝛼0 +  𝛼1𝐿𝑜𝑛𝑔ℎ𝑜𝑙𝑑𝑒𝑟 + 𝛼2𝐿𝑜𝑔(1 + 𝑑𝑒𝑙𝑡𝑎) + 𝛼3𝐿𝑜𝑔(1 + 𝑣𝑒𝑔𝑎)
+ 𝛼4𝑆𝑡𝑜𝑐𝑘 𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 + 𝛼5𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 + 𝛼6𝐿𝑜𝑔(𝐹𝑖𝑟𝑚 𝑆𝑖𝑧𝑒)
+ 𝛼7(𝐿𝑜𝑔(𝐹𝑖𝑟𝑚 𝑆𝑖𝑧𝑒))
2
+ 𝛼8𝐴𝑠𝑠𝑒𝑡 𝑀𝑎𝑡𝑢𝑟𝑖𝑡𝑦
+ 𝛼9𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠  𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 + 𝛼10𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠
+ 𝛼11𝑀𝑎𝑟𝑘𝑒𝑡-𝑡𝑜-𝐵𝑜𝑜𝑘 𝑅𝑎𝑡𝑖𝑜 + 𝛼12𝑇𝑒𝑟𝑚 𝑆𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒
+ 𝛼13𝑅𝑎𝑡𝑖𝑛𝑔 𝐷𝑢𝑚𝑚𝑦 + 𝛼14𝑍-Score Dummy +   𝜀 
 
where all variables are defined in Appendix B (Table 2-9).  
According to Barclay et al. (2003) and Johnson (2003), debt maturity and leverage are 
endogenous and jointly determined. To control for this endogeneity problem, I use IV-GMM 
regression that models leverage and debt maturity as jointly determined. Drawing from key studies 
in the prior literature (e.g., Barclay et al., 2003; Brockman et al., 2010; Datta et al., 2005; Johnson, 
2003), I include Fixed Assets Ratio, Return on Assets, Net Operating Loss Dummy and Investment 
Tax Credit Dummy as the instrumental variables. The measurement and motivations of these variables 
are summarized in Appendix B (Table 2-9).  
I do not include fixed-firm effects in the panel regression as the measure of optimism requires 
CEOs to have long tenure within a firm to be identified as optimistic, which leaves insufficient time-
series variation to identify the effect of optimism.18 However, I do include Fama-French 12 Industry 
fixed effect to control for time invariant industry level determinants.19 I also include year dummies 
to control for the effects of latent macroeconomic event shock factors. 
                                               
18 That is, there are not enough cases of optimistic and non-optimistic CEOs in the same firm (especially because of the 
short sample period) to draw robust inferences from fixed-firm effect estimations. Another pitfall for including fixed-firm 
effects is the potential sample selection bias. By including fixed-firm effects, I am effectively examining only those firms 
with multiple short-tenured CEOs (Malmendier & Tate, 2005).  
19 The results are qualitatively similar when I use Fama-French 48 Industry fixed effects. For definitions, please see 
Professor Kenneth French’s website  
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html.  
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2.4 Empirical Results 
2.4.1 Sample Distribution and Summary Statistics 
2.4.1.1 Firm-level Summary Statistics 
Table 2-1, Panel A, reports the aggregate summary statistics for firm-level characteristics. The 
proxies for the dependent variable of short-term debt, namely ST1, ST2, ST3, ST4 and ST5, show that, 
on average, firms in the sample have 17.4%, 26.6%, 36.9%, 47.9%  and 59.4% of their debts due 
within one, two, three, four and five years, respectively. The debt maturity and most of the control 
variables in the sample show similar sample values to those reported by Datta et al. (2005) and 
Brockman et al. (2010) except for Abnormal Earnings, which is 1.2% in my sample compared to 
0.83% and 0.6% reported in their studies. The average market value of firm is around $15.6 billion, 
which suggests that the sample contains relatively large firms (the sample is the intersection of 
Compustat and ExecuComp, mainly S&P 1500 firms). 
Panel B of Table 2-1 separates the sample into optimistic and non-optimistic  subsamples. 
Consistent with my prediction, in a univariate test, the means of ST1, ST2, ST3, ST4 and ST5 for firms 
with optimistic CEOs are significantly higher than the corresponding values for their non-optimistic 
counterparts (at the 1% level), suggesting that firms with optimistic CEOs tend to have shorter debt 
maturity structure. Firms with optimistic CEOs borrow less debt which is consistent with Hirshleifer 
et al. (2012). Optimism subsample also has lower Asset Maturity. Furthermore, firms with optimistic 
CEOs are less likely to be rated, but have higher growth opportunities and higher credit quality 
(reflected by higher Z-scores Dummy).  
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Table 2-1 Firm Characteristics Summary Statistics 
This table shows the summary statistics for the dependent variables and firm-level control variables. Panel A 
summarizes the entire sample while Panel B further partitions the sample into optimistic CEO and non-optimistic CEO 
subsamples. A CEO is deemed optimistic if he/she ever held an option to the final year of duration and the option is at 
least 40% in-the-money entering its last year. ST1, ST2, ST3, ST4 and ST5 are five alternative measures of debt maturity. 
Details of all variable measurements are provided in Appendix B (Table 2-9). t-tests are conducted to test for 
differences between the means for the optimistic and non-optimistic subsamples. *, **, *** indicate significance at the 
10%, 5%, and 1% level, respectively. 
Panel A: Pooled sample (N=3,291 observations) 
 Mean Std. Dev. Min. Median Max. 
ST1 0.174 0.256 0.000 0.072 1.000 
ST2 0.266 0.293 0.000 0.170 1.000 
ST3 0.369 0.319 0.000 0.284 1.000 
ST4 0.479 0.330 0.000 0.418 1.000 
ST5 0.594 0.320 0.000 0.566 1.000 
Leverage 0.157 0.121 0.000 0.136 0.543 
Firm Size ($m) 15609.2 32102.0 156.5 4369.6 222249.0 
Asset Maturity 11.128 10.072 0.607 7.535 44.175 
Earnings Volatility 0.036 0.036 0.003 0.025 0.207 
Abnormal Earnings 0.012 0.168 -0.583 0.005 1.037 
Market-to-Book Ratio 1.689 0.795 0.740 1.446 5.110 
Term Structure 1.781 1.270 -0.640 1.830 3.650 
Rating Dummy 0.637 0.481 0.000 1.000 1.000 
Z-Score Dummy 0.864 0.343 0.000 1.000 1.000 
Panel B: Optimistic versus Non-Optimistic Subsamples 
 Non-Optimistic CEOs 
(927 CEOs) 
N=2,946 observations 
Optimistic CEOs 
(371 CEOs) 
N=1,363 observations 
Variables Mean Median Std. Dev. Mean Median Std. Dev. 
ST1 0.164 0.067 0.246 0.195*** 0.086 0.273 
ST2 0.254 0.161 0.286 0.293*** 0.193 0.306 
ST3 0.354 0.269 0.314 0.400*** 0.321 0.329 
ST4 0.466 0.400 0.328 0.508*** 0.461 0.332 
ST5 0.580 0.542 0.322 0.622*** 0.609 0.314 
Leverage 0.162 0.141 0.120 0.147*** 0.124 0.122 
Size ($m) 15847.7 4468.2 34081.5 17964.2 4130.7 49599.9 
Asset Maturity 11.812 8.166 10.549 9.649*** 6.342 8.777 
Earnings Volatility 0.036 0.025 0.034 0.037 0.024 0.038 
Abnormal Earnings 0.014 0.005 0.179 0.009 0.004 0.141 
Market-to-Book Ratio 1.646 1.399 0.764 1.781*** 1.551 0.852 
Term Structure  1.753 1.830 1.280 1.842** 1.860 1.246 
Rating Dummy 0.662 1.000 0.473 0.583*** 1.000 0.493 
Z-Score Dummy 0.846 1.000 0.361 0.903*** 1.000 0.296 
 
 
2.4.1.2 CEO-level Summary Statistics 
In Table 2-2 Panel A, I present the aggregate summary statistics for CEO characteristics. I classify 
approximately 28.6% of the CEO sample as optimistic which is slightly higher than the 22.2% 
reported by Malmendier et al. (2011). The mean (median) CEO portfolio price sensitivity is about 
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$577,463 ($221,959), which is slightly lower than that reported by Brockman et al. (2010), while the 
mean (median) volatility sensitivity is around $171,761 ($78,455) which is higher. Because the 
sample period includes the recent financial crisis, stock options granted to CEOs are less in-the-
money during that period, which causes the price sensitivity to be lower and the volatility sensitivity 
to be higher. CEOs in the sample hold about 1.1% of the firms’ outstanding shares. If CEOs exercise 
their options and retain the shares, those shares would amount to around 0.7% of outstanding equity. 
The Total Compensation is about $6.0 million. The majority of CEOs in the sample are male with an 
average age of 56 and an average tenure of 7 years.20  
In Panel B of Table 2-2, I further separate the CEO sample into the optimistic and non-
optimistic subsamples. I observe that, on average, optimistic CEOs are slightly older and have much 
longer tenure compared to non-optimistic CEOs. Given that the measure of optimism requires CEOs 
to hold onto their options until the last year of their durations, I would expect optimistic CEOs to be 
older and have longer tenure. The mean CEO portfolio price sensitivity and volatility sensitivity are 
both higher for the optimistic subsample which is consistent with Hirshleifer et al. (2012). This result 
is partially due to the higher stock and exercisable option ownership reported for optimistic CEOs. 
Although gender, age, tenure, exercisable option ownership and total compensation differ 
significantly between optimistic CEOs and non-optimistic CEOs, I do not include them as control 
variables in the core analysis as there is no theory suggesting such variables would affect debt 
maturity structure.21 
                                               
20 The numbers of observations for age, tenure and total compensation are slightly lower than for the other variables. This 
is due to missing or erroneous data (e.g., negative tenure) reported by ExecuComp for age, tenure and total compensation. 
21 As a robustness check, I also include gender, age, tenure, exercisable option ownership and total compensation in the 
main models, and the results remain qualitatively similar. 
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Table 2-2 CEO Characteristics Summary Statistics 
This table shows the summary statistics for the CEO-level variables. Panel A summarizes the entire sample, while Panel B further partitions the sample into optimistic CEO and CEO 
non-optimistic subsamples.  Longholder is the proxy for CEO optimism. Longholder is a dummy variable taking a value of one if the CEO ever held an option to the final year of 
duration and the option is at least 40% in-the-money entering its last year. Male is a dummy variable taking a value of one if the CEO is male, and zero otherwise. Age is the age of 
CEO. Option Ownership is CEO’s exercisable option ownership which is defined as number of exercisable options divided by common shares outstanding. Tenure is CEO’s tenure. 
Total Compensation is CEO’s total compensation during the year, as defined in Compustat (item TDC1). Details of the measurements of all other variables are given in Appendix B 
(Table 2-9). t-tests are conducted to test for univariate differences between the means for the optimistic and non-optimistic subsamples. *, **, *** indicate significance at the 10%, 
5%, and 1% level, respectively. 
Panel A: Pooled sample 
 N Mean Std. Dev. Min. 50% Max. 
Longholder 4309 0.316 0.465 0.000 0.000 1.000 
Male 4309 0.970 0.172 0.000 1.000 1.000 
Age 4273 55.908 6.366 29.000 56.000 85.000 
Tenure 4228 7.350 6.568 0.005 5.655 50.118 
Delta ($,000) Price Sensitivity 4309 577.463 1185.761 5.038 221.959 9078.523 
Vega ($,000) Volatility Sensitivity 4309 171.761 237.175 0.158 78.455 1249.419 
Stock Ownership 4309 0.011 0.029 0.000 0.003 0.197 
Option Ownership 4309 0.007 0.008 0.000 0.004 0.048 
Total Compensation ($,000) 4298 5985.912 5318.663 459.922 4400.208 27328.320 
Panel B: Optimistic versus Non-Optimistic CEOs 
 Non-Optimistic CEOs (927 CEOs)  Optimistic CEOs (371 CEOs) 
 N Mean Median Std. Dev.  N Mean Median Std. Dev. 
Male 2946 0.966 1.000 0.180  1363 0.977* 1.000 0.151 
Age 2917 55.712 56.000 6.098  1356 56.328*** 56.000 6.890 
Tenure 2888 6.358 5.000 5.558  1340 9.489*** 7.500 7.930 
Delta ($,000) 2946 448.555 180.330 957.133  1363 856.086*** 345.214 1533.877 
Vega ($,000) 2946 159.075 71.096 222.474  1363 199.179*** 100.448 264.206 
Stock Ownership 2946 0.009 0.002 0.024  1363 0.017*** 0.004 0.036 
Option Ownership 2946 0.006 0.003 0.007  1363 0.010*** 0.007 0.010 
Total Compensation ($,000) 2940 5871.646 4376.426 5172.981  1358 6233.291** 4462.999 5615.141 
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2.4.2 Do Optimistic CEOs prefer Shorter Debt Maturity Structure? 
Table 2-3 presents the second-stage IV-GMM regression results using ST1, ST2, ST3, ST4 and ST5 
as the dependent variable, respectively. According to the main hypothesis, I expect a positive relation 
between short-term debt and CEO optimism (proxied by Longholder). In line with the hypothesis, the 
estimated coefficient on Longholder is positive and significant when I use ST1, ST2 or ST3 as the 
dependent variable, but insignificant when using ST4 and ST5. The results suggest that firms with 
optimistic CEOs are associated with a higher proportion of debt due within one to three years. The 
results are also highly economically significant. Specifically, the estimated coefficients indicate that 
firms with optimistic CEOs increase the proportion of debt maturing within one, two or three years 
by 3.6%, 4.0% and 3.7%, respectively. Given that the average proportions of debt maturing within 
one, two or three years in the sample are 17.4%, 26.6% and 36.9%, this represents an increase in the 
use of debt over these timeframes by 20.7%, 15.0% and 10.0%, relative to the average. 
The estimated coefficients for the control variables are generally in line with extant theory 
and my predictions, although the significance of some variables depends on the proxy choice for the 
dependent variable. Generally, I find CEOs with higher option portfolio volatility sensitivity and 
stock ownership use a higher proportion of short-term debt, while CEOs with high option portfolio 
price sensitivity prefer to use less short-term debt, which is consistent with results from Datta et al. 
(2005) and Brockman et al. (2010).  
The negative coefficient on Leverage (although only significant when ST1 is used as 
dependent variable) suggests that firms use a lower proportion of short-term debt when leverage is 
high, most likely to avoid suboptimal liquidation (Diamond, 1991). I also find supporting evidence 
for the nonlinear relation between debt maturity and credit quality predicted by Diamond (1991). The 
results generally support the matching hypothesis (Myers, 1977), that is, firms tend to match their 
debt maturity with asset maturity. I also find that firms with higher growth opportunities tend to have 
more short-term debt to alleviate the underinvestment problem (Myers, 1977). The negative estimated 
coefficient on Term Structure (although only significant when ST1 and ST2 are used as dependent 
variables) suggests that firms take more long-term debt to accelerate tax benefit (Brick & Ravid, 
1985). Consistent with Johnson (2003), rated firms are more capable of borrowing long-term debt. 
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Table 2-3 Relation between Debt Maturity and CEO Optimism 
This table presents the regression results from IV-GMM regression (second-stage equation presented only). The models 
estimated are discussed in Section 2.3.3. The sample contains 4,309 observations and covers 2006 to 2012. The dependent 
variables of short-term debt are proxied by ST1, ST2, ST3, ST4 and ST5, respectively. Longholder, the CEO optimism 
proxy, is a dummy variable taking a value of one if the CEO ever held an option to the final year of duration and the 
option is at least 40% in-the-money entering its last year. All variables are measured at fiscal year-end and details of their 
measurement are presented in Appendix B (Table 2-9). Industry effects are based on the Fama-French 12 Industry Groups. 
Standard errors are clustered at firm level. The p-value is reported in parentheses and ***, **, and * indicate significance 
at the 1%, 5%, and 10% level, respectively. 1 In IV regression, R2adjusted  is no longer bounded in the range 0 and 1. 
Independent  
Variables 
Predicted  
Sign 
Dependent Variable Proxies – Proportion of Short-term Debt 
ST1 
MAT1 
0.034*** 
0.017 
(0.004) 
(0.159) 
-0.029*** 
-0.013* 
(0.000) 
(0.057) 
0.010** 
0.005 
(0.022) 
(0.232) 
0.486*** 
0.678** 
(0.008) 
(0.013) 
-0.239 
-1.140* 
(0.688) 
(0.056) 
-0.101 
0.039 
(0.122) 
(0.509) 
0.006 
-0.003 
(0.121) 
(0.426) 
-0.014 
-0.003 
(0.663) 
(0.913) 
0.005 
-0.158* 
(0.947) 
(0.068) 
-0.268 
-0.229 
(0.461) 
(0.527) 
-0.007 
0.043*** 
(0.641) 
(0.006) 
-0.000 
-0.000 
(0.750) 
(0.444) 
0.016 
-0.026 
(0.590) 
(0.295) 
0.059 
-0.062 
(0.247) 
(0.286) 
ST2 ST3 ST4 ST5 
Longholder + 0.036*** 0.040*** 0.037** 0.016 0.004 
  (0.006) (0.005) (0.023) (0.377) (0.843) 
Log(1+delta) - -0.040*** -0.040*** -0.038*** -0.021 0.003 
  (0.000) (0.000) (0.001) (0.118) (0.857) 
Log(1+vega) + .012*  0.014*** 0.013** 0.008 -0.001 
  (0.006) (0.003) (0.024) (0.248) (0.880) 
Stock Ownership + 1.261*** 1.228*** 1.231*** 0.963** 0.312 
  (0.000) (0.000) (0.000) (0.012) (0.457) 
Leverage - -0 891* -0.771 0.030 0.988 1.696 
  (0.062) (0.168) (0.966) (0.258) (0.103) 
Log(Firm Size) - -0.077 -0.164** -0.232*** -0.288*** -0.311*** 
  (0.221) (0.019) (0.005) (0.004) (0.007) 
(Log(Firm Size))2 + 0. 5 0.009** 0.013*** 0.016*** 0.017** 
  (0.204) (0.021) (0.005) (0.004) (0.011) 
Asset Maturity - -0.002** -0.002*** -0.004*** -0.005*** -0.005*** 
  (0.025) (0.003) (0.000) (0.000) (0.000) 
Earnings Volatility +/- 0.006 0.066 0.071 0.188 0.273 
  ( .978) (0.763) (0.771) (0.492) (0.369) 
Abnormal Earnings + 0.030 0.006 -0.000 -0.011 -0.008 
  (0.133) (0.813) (1.000) (0.744) (0.830) 
Market-to-Book Ratio + 0.008 0.016 0.052* 0.084** 0.110** 
  ( 731) (0.545) (0.087) (0.023) (0.011) 
Term Structure - -0.025** -0.025* -0.004 -0.012 -0.005 
  (0.036) (0.080) (0.783) (0.522) (0.819) 
Rating Dummy    - -0.047 -0.081** -0.151*** -0.207*** -0.241*** 
  (0.105) (0.015) (0.000) (0.000) (0.000) 
Z-Score Dummy   - -0.079 -0.071 0.040 0.182 0.271* 
  (0.271) (0.398) (0.703) (0.167) (0.084) 
Year Fixed Effect  Yes Yes Yes Yes Yes 
Industry Fixed Effect  Yes Yes Yes Yes Yes 
Observations  4,309 4,309 4,309 4,309 4,309 
R2adjusted  0.244 0.232 0.135 -0.047 -0.236a 
        
However, I do not find strong evidence that firms choose a shorter debt maturity structure to 
signal the market (Flannery, 1986). Earnings Volatility is not significant across all different debt 
maturity proxies, and the positive coefficient is consistent with Datta et al. (2005), which suggests 
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that firms with high asset volatility are screened out of the long-term debt market (especially for debt 
maturing beyond five years). 
2.4.3 How do Optimistic CEOs alter Debt Maturity Structure? 
The previous results document a strong positive relation between CEO optimism and the proportion 
of debt due within one, two or three years. To further explore the main driver of the positive relation 
between CEO optimism and shorter-term debt, I separate the measurement of short-term debt (ST1) 
into two parts, the proportion attributable to the use of short-term debt (i.e. debt with less than 12-
months to maturity, “NP”) and the remaining component which represents the current proportion of 
long-term debt (DD1).22 I denote these two components as ST (short-term debt [NP] divided by total 
debt) and LT1 (long-term debt due within one year divided by total debt), respectively.  
I also extract the ST (NP/total debt) component out of ST2 to ST5, and denote the remaining 
parts as LT2 to LT5, respectively. Table 2-10 in Appendix B summarizes the relations between the 
various alternative debt maturity measures. This classification helps to better identify the mechanism 
by which optimistic CEOs might alter debt maturity structure. To be more specific, I ask whether 
optimistic CEOs use short-term debt (i.e. debt due in less than one year) more extensively or do they 
simply have a higher proportion of long-term debt due within one, two, …. five years? 
  
                                               
22 Short-term debt with less than 12-month maturity generally includes commercial paper, used bank line of credit, notes 
payable. The Compustat item name for this type of short-term debt is “NP”.  
     
22 
 
Table 2-4 Short-term Debt and CEO Optimism 
This table presents the regression results from IV-GMM regression (second-stage equation presented only). The models 
estimated are discussed in Section 2.3.3. The sample contains 4,309 observations and covers 2006 to 2012.  The dependent 
variables of short-term debt are proxied by ST, LT1, LT2, LT3, LT4 and LT5, respectively. ST is very short-term debt 
(debt with less than 12-month maturity) divided by total debt (the sum of debt in the form of current liabilities and long 
term debt). LT1 to LT5 are the ratios of respective proportion of long-term debt mature within one to five years (excluding 
ST) to total debt. Longholder, the CEO optimism proxy, is a dummy variable taking a value of one if the CEO ever held 
an option to the final year of duration and the option is at least 40% in-the-money entering its last year. All variables are 
measured at fiscal year-end and details of their measurement are presented in Appendix B (Table 2-9). Industry effects 
are based on the Fama-French 12 Industry Groups. Standard errors are clustered at firm level. The p-value is reported in 
parentheses and ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
Independent  
Variables 
Predicted  
Sign 
Dependent Variables Proxies – Proportion of Short-term Debt 
ST LT1 LT2 LT3 LT4 LT5 
Longholder + 0.025** 0.010 0.015 0.012 -0.008 -0.021 
  (0.033) (0.246) (0.197) (0.397) (0.644) (0.319) 
Log(1+delta) - -0.029*** -0.010* -0.010 -0.008 0.010 0.034** 
  (0.000) (0.085) (0.179) (0.391) (0.405) (0.023) 
Log(1+vega) + 0.007** 0.004 0.006 0.005 -0.001 -0.010 
  (0.043) (0.160) (0.102) (0.352) (0.901) (0.210) 
Stock Ownership + 0.608*** 0.520** 0.519* 0.554* 0.262 -0.399 
  (0.005) (0.048) (0.058) (0.083) (0.494) (0.342) 
       
Other Debt Maturity Control Variables Yes Yes Yes Yes Yes Yes 
Year Fixed Effect  Yes Yes Yes Yes Yes Yes 
Industry Fixed Effect  Yes Yes Yes Yes Yes Yes 
Observations  4,309 4,309 4,309 4,309 4,309 4,309 
R2adjusted  0.112 0.109 0.100 0.026 -0.135 -0.269 
        
Table 2-4 reports regression outcomes using ST, LT1, LT2, LT3, LT4 and LT5 as alternative 
dependent variables, respectively. The findings present a stark result – Longholder is only statistically 
and positively related to ST (at any conventional significance level). As such, the results suggest that 
the positive relation between optimistic CEOs and shorter-term debt as documented in Section 2.4.2 
is mainly driven by the higher proportion of short-term debt due in less than one year. That is, 
optimistic CEOs achieve shorter debt maturity structure mainly through the use of a higher proportion 
of short-term debt. Notably, the effect of optimism is also highly economically significant. Given that 
an average firm in the sample has 7.9% of debt financed by short-term debt, being optimistic increases 
this figure to 10.4%, which represents a 31.6% increase in the short-term debt used. 
2.4.4 Alternative Explanations for the Documented Relation between Short-term 
Debt/CEO Optimism 
Since the proxy for optimism is an option-based measure, there might be concern that this metric is 
also correlated with other omitted variables. That is, such delayed exercise behavior could be driven 
by alternative forces than optimism. Therefore, I challenge the main result – the positive relation 
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between optimistic CEOs and short-term debt (ST) – with the following five alternative 
interpretations, namely: (1) insider information (signaling); (2) risk tolerance; (3) past performance; 
(4) personal tax and dividends; and (5) board pressure. The main result is resilient to these five 
alternative interpretations.  
2.4.4.1 Insider Information (Signaling) 
A possible alternative explanation for the late option exercise behavior could be that CEOs have 
private information about the firm’s future performance. Under this scenario, CEOs hold on to the 
deeply in-the-money options to potentially profit from their private information and/or to signal the 
market. Such favorable information could also induce CEOs to take short-term debt to signal to the 
market the high quality of the firm (Flannery, 1986). 
One major distinction between the concept of optimism applied in this study and private 
information is persistence. Private information is generally short-lived and somewhat random, 
whereas the concept of optimism is a fixed effect.23 I would not expect CEOs to have positive 
information repeatedly. Therefore, the option-based measure should not reliably capture their private 
information. Furthermore, as one of the control variables I include Abnormal Earnings to proxy for 
firm quality. To some extent, Abnormal Earnings should also capture part of any favorable private 
information. Therefore, if the measure of optimism also captures the effect of private information, I 
would expect the relevant estimated coefficient to be larger and more significant if I remove 
Abnormal Earnings from the main regression. However, as shown in Table 2-5 Column (2), when 
Abnormal Earnings is excluded the estimated coefficient on Longholder is negligibly impacted when 
compared to the core findings (the core results are repeated in the column (1) for convenience). Thus, 
taking all of the above on board, I dismiss the private information alternative explanation.  
                                               
23 I classify a CEO as optimistic for the whole sample period once he/she is shown to hold deeply in-the-money options.  
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Table 2-5 Short-term Debt and CEO Optimism – Exploring Alternative Explanations 
This table presents the results from IV-GMM regression (second-stage equation presented only). The models 
estimated are discussed in in Section 2.3.3. The full sample contains 4,309 observations and covers 2006 to 2012. 
Column (1) is the full specification of the model while Column (2) excludes Abnormal Earnings, Column (3) 
excludes Log(1+vega), Column (4) includes natural logarithm of one plus annual stock return over past 3 years, 
Column (5) includes average past 3-year dividend yield, and Column (6) excludes Stock Ownership from the 
model. The dependent variable is ST, which is defined as short-term debt that matures in less than 12 months 
divided by total debt. Longholder is the CEO optimism proxy and is measured by a dummy variable taking a value 
of one if a CEO ever held an option to the final year of duration and the option is at least 40% in-the-money 
entering its last year. All variables are measured at fiscal year-end and details of their measurement are presented 
in Appendix B (Table 2-9). Industry effects are based on the Fama-French 12 Industry Groups. Standard errors 
are clustered at firm level. The p-value is reported in parentheses and ***, **, and * indicate significance at the 
1%, 5%, and 10% level, respectively. 
   Alternative Explanation 
Variables 
Predicted 
Sign 
(1) Core 
Results 
(2) Insider 
Information 
(3) Risk 
Tolerance 
(4) Past 
Performance 
(5) 
Dividends 
(6) 
Board 
Pressure 
Longholder + 0.025** 0.025** 0.023** 0.025** 0.024** 0.023** 
  (0.033) (0.036) (0.045) (0.032) (0.037) (0.048) 
Log(1+delta) - -0.029*** -0.028*** -0.023*** -0.021*** -0.027*** -0.015*** 
  (0.000) (0.000) (0.001) (0.001) (0.000) (0.004) 
Log(1+vega) + 0.007** 0.007**  0.003 0.007* 0.002 
  (0.043) (0.044)  (0.548) (0.057) (0.550) 
Stock Ownership + 0.608*** 0.603*** 0.483** 0.492** 0.574***  
  (0.005) (0.006) (0.025) (0.010) (0.008)  
Other Control Variables Yes Yes Yes Yes Yes Yes 
Year Fixed Effect Yes Yes Yes Yes Yes Yes 
Industry Fixed Effect Yes Yes Yes Yes Yes Yes 
Past 3-year Return No No No Yes No No 
Past 3-year Dividends No No No No Yes No 
 
Observations 
 
4,309 4,309 4,309 4,295 4,309 4,309 
R2adjusted  0.119 0.117 0.117 0.132 0.117 0.110 
2.4.4.2 Risk Tolerance 
In applying the 40% in-the-money threshold for the option exercise, I assume a constant relative risk 
aversion coefficient of 3 for all CEOs (Hall & Murphy, 2002). An alternative explanation for the 
results could be that those CEOs who I classify as optimistic are in fact more risk tolerant rather than 
optimistic. Under this interpretation, they hold options beyond the threshold simply because they are 
less risk averse and therefore, less affected by concerns of under-diversification. Under this scenario, 
consistent with their high risk tolerance, they are more inclined to take short-term debt and increase 
the risk. 
However, one of the control variables (volatility sensitivity, Log(1+vega)) should at least 
partially proxy for risk-taking, as the higher the volatility sensitivity becomes, the more incentive 
there is for CEOs to increase the risk of the firm. Therefore, if the measure of optimism captures high 
risk tolerance, I should get a larger and more significant estimated coefficient on Longholder if 
Log(1+vega) is removed from the regression. However, as shown in Table 2-5 Column (3), when this 
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alternative specification is used, the relevant coefficient is again negligibly impacted when compared 
to the core findings. Furthermore, as shown by Malmendier and Tate (2005), optimistic CEOs 
(identified by option-based proxy) are less willing to invest when the firm is financially constrained, 
which is also inconsistent with the risk tolerance hypothesis. If a CEO is less risk averse, he/she 
should be more willing to tap into the external market to finance new projects. As such, I dismiss the 
concern relating to the risk tolerance interpretation. 
2.4.4.3 Past Performance 
The extent to which good past performance reflects profitable future opportunities, CEOs in firms 
with strong past stock returns might retain their option holdings and also engage in issuing short-term 
debt to alleviate the underinvestment problem (Myers, 1977). However, the correlation between the 
measure of optimism and past stock returns is generally small. In Table 2-5 Column (4), I also control 
for past three-year (five-year, unreported) returns and obtain a similar estimated coefficient for 
Longholder. Therefore, past performance cannot explain the findings.  
2.4.4.4 Taxes and Dividends 
CEOs might choose to delay exercising their options to postpone the payment of personal taxes on 
the realized profits. However, CEOs’ personal taxes provide no prediction for the debt maturity 
decision for the firm. Similarly, CEOs can accelerate the exercise of options to capture dividend 
payments. Therefore, such late option exercise behavior could be concentrated in those firms with 
fewer dividend payments. Firms with high growth opportunities pay less dividends. Thus, the 
measure of optimism could capture the effect of growth opportunities rather than optimism which 
also predicts a positive relation. Indeed, I find a positive sample correlation between Market-to-Book 
Ratio and Longholder. However, as shown in Table 2-5 Column (5), when I include a dividend yield 
variable (namely, the average dividend yield during the past three years)24 in the regression, the 
results remain qualitatively unchanged. Therefore, taxes or dividends are not driving the results. 
2.4.4.5 Board Pressure 
The Board of directors might require the CEO to hold on to the deeply in-the-money options to keep 
incentives high even when those options are vested. Therefore, the so–called “optimistic” CEOs 
might just have stronger incentives and are more willing to accept more frequent monitoring with 
short-term debt. The Stock Ownership variable included in the regression captures this effect as well. 
CEOs with higher stock ownership have stronger incentives and are more willing to take short-term 
                                               
24 I also tried the average dividend yield for the past two years and one year, and the results remain qualitatively similar 
across either of these cases. 
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debt (Datta et al., 2005). Therefore, if the proxy of optimism simply measures the incentive level, I 
should observe a more positive and significant coefficient when I exclude Stock Ownership from the 
regression. However, as shown in Table 2-5 Column (6), the results for this alternative specification 
show the opposite outcome. Thus, I dismiss this alternative interpretation of the results.  
In summary, the above analysis shows the robustness of the results to five different alternative 
explanations. It appears that optimism interpretation is most consistent with the observed late exercise 
behavior. 
2.4.5 Can a Supply Side Story Explain the Optimism-short-maturity Result? No 
To this point, I have ignored an underlying “tension” related to the chosen research question. That is, 
the “optimism-short-maturity” finding is consistent with two competing stories, namely: (1) a demand 
side story and (2) a supply side story. So far, I have been leaning on the demand side (i.e. CEO’s 
propensity) only. More specifically, based on the demand side perspective I argue that optimistic 
CEOs prefer a shorter debt maturity structure because these managers believe that short-term debt is 
less mispriced than longer-term debt. However, an equally plausible supply side view poses the 
“reluctant-creditor” scenario in which, other things equal, lenders are reluctant to provide such 
optimistic CEOs with longer-term debt. For example, this reluctance could be driven by the concern 
that such optimism, in effect, scales up the lender’s risk exposure – appreciably above the “on paper” 
creditor risk. 
To explore the validity of this competing supply side story, I focus on how banks contract 
with optimistic CEOs in terms of the financing costs for syndicated bank loans.25 More specifically, 
if lenders are reluctant to provide optimistic CEOs with longer-term debt, then I would expect them 
to charge a higher cost of debt when extending longer-term debt to optimistic CEOs (compared to 
non-optimistic CEOs). In contrast, if creditors are either unaware of or unconcerned about CEO 
optimism, then there will not be any differential treatment of optimistic and non-optimistic CEOs 
when extending debt into the longer term. Such a finding would be consistent with an optimistic 
CEO’s propensity for short-term debt (the demand side) story and inconsistent with a reluctant-
creditor (supply side) explanation.  
To formally test the impact of CEO optimism on the cost of debt, I obtain data on individual 
loan facilities from the Dealscan database between 2007 and 2014. I then merge the loan facility 
information with the existing debt maturity sample using the linking table provided by Chava and 
                                               
25 I thank an anonymous referee for suggesting the method to disengtangle the demand side story from the supply side 
story using the cost of debt.  
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Roberts (2008). I follow Bharath, Dahiya, Saunders, and Srinivasan (2011) and match the loan facility 
data with previous fiscal year-end accounting information if the loan activation date is 6 months or 
later than the last fiscal year end,26 to ensure that I only use publicly available information when the 
loan is made. As a result of this matching method, to accurately attribute the effect of CEO optimism, 
I further require that the same CEO is in place when the loan is contracted.27 Additionally, I only 
retain LIBOR-based loans to have a comparable base rate. After deleting observations with missing 
control variables, the final sample consists of 944 syndicated loans, comprising 266 syndicated term 
loans and 678 revolving credit facilities. All variables (except for dummy variables) are winsorized 
at the 1st and 99th percentiles, to reduce the effect of extreme outliers. 
To control for the impact of firm characteristics and loan specific features on the pricing of 
syndicated loans, I follow Bharath et al. (2011), and run the following regression:28 
2.2) 
𝐶𝑜𝑠𝑡 𝑜𝑓 𝐷𝑒𝑏𝑡 =  𝜶𝟏[𝑳𝒐𝒏𝒈𝒉𝒐𝒍𝒅𝒆𝒓 ∗ 𝑳𝒐𝒈(𝑳𝒐𝒂𝒏𝑴𝒂𝒕𝒖𝒓𝒊𝒕𝒚)] + 𝛼2𝐿𝑜𝑛𝑔ℎ𝑜𝑙𝑑𝑒𝑟
+  𝛼3𝐿𝑜𝑔(𝐿𝑜𝑎𝑛𝑀𝑎𝑡𝑢𝑟𝑖𝑡𝑦) +  𝛼4𝑅𝑒𝑙𝑎𝑡𝑖𝑜𝑛 + 𝛼5𝐿𝑜𝑔(𝐿𝑜𝑎𝑛𝑆𝑖𝑧𝑒)
+  𝛼6𝐶𝑜𝑙𝑙𝑎𝑡𝑒𝑟𝑎𝑙 +  𝛼7𝐿𝑜𝑔(𝐵𝑜𝑜𝑘𝐴𝑠𝑠𝑒𝑡)+ 𝛼8𝐵𝑜𝑜𝑘𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒
+ 𝛼9𝐿𝑜𝑔(1 + 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒𝑅𝑎𝑡𝑖𝑜) + 𝛼10𝑃𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦
+ 𝛼11𝐹𝑖𝑥𝑒𝑑𝐴𝑠𝑠𝑒𝑡𝑠𝑅𝑎𝑡𝑖𝑜 + 𝛼12𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑅𝑎𝑡𝑖𝑜
+ 𝛼13𝑀𝑎𝑟𝑘𝑒𝑡𝑇𝑜𝐵𝑜𝑜𝑘𝑅𝑎𝑡𝑖𝑜 + 𝛼14𝐿𝑜𝑔(1 + 𝑑𝑒𝑙𝑡𝑎)
+ 𝛼15𝐿𝑜𝑔(1 + 𝑣𝑒𝑔𝑎) + 𝛼16𝑆𝑡𝑜𝑐𝑘𝑂𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝 + 𝜁   
   
Cost of Debt takes two alternative forms: AISD and AISU, the “all-in-spread-drawn” and “all-in-
spread-undrawn” items reported in Dealscan, respectively. As before, Longholder is a dummy 
variable taking a value of one for optimistic CEOs, and zero otherwise. Log(LoanMaturity) is the 
natural logarithm of the difference between loan facility start date and maturity date. The main 
variable of interest is the interaction term between Longholder and Log(LoanMaturity) that represents 
the incremental cost of long-term debt borne by optimistic CEOs. Therefore, if the associated 
coefficient (𝛼1) is positive and statistically significant, then it suggests that the “optimism-short-
maturity” result is mainly driven by the supply side story. Conversely, an insignificant coefficient on 
                                               
26 If the loan activation date is less than 6 months from the last fiscal year end, then I match it with the previous fiscal 
year. 
27 The findings are qualitatively the same if I do not implement this filter.  
28 In addition to variables reported below, I further follow Bharath et al. (2011) to control for calendar year fixed effects, 
Fama-French 12 Industry fixed effects, loan purpose fixed effects, loan type fixed effects, and rating fixed effects with 
not-rated firms considered as a separate group. 
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the interaction term preserves the demand side interpretation. All other variables are defined in Table 
2-6.  
The results of this regression are presented in Table 2-6. Columns (1) and (2) use AISD and 
AISU as the dependent variable, respectively.  The coefficient (𝛼1) on the interaction term between 
Longholder and Log(LoanMaturity) is not statistically significant in either case. Further, in Columns 
(3) and (4), I document qualitatively similar results (i.e. insignificant 𝛼1) if I omit all other CEO 
personal-level determinants (i.e., Log(1+delta), Log(1+vega) and stock ownership). Thus, the key 
finding suggests that, other things equal, creditors are either unaware of or unconcerned about CEO 
optimism, and so do not charge a higher cost of debt when extending longer-term debt to optimistic 
CEOs. Therefore, this result does not support the supply side “reluctant lender” story. As such, it 
appears that the demand side is the most consistent story for the observed positive relation between 
short-term debt and CEO optimism. 
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Table 2-6 Modelling the Cost of Syndicated Bank Loans – Exploring the Supply Side Story 
This table presents the OLS regression results for the model discussed in Section 2.4.5. The sample contains 944 syndicated loans and 
covers 2007 to 2014. The dependent variable is AISD for columns (1) and (3), which is the “all-in-spread-drawn” item reported in 
Dealscan and is the sum of spread over LIBOR and the annual fee. The dependent variable for columns (2) and (4) is AISU, which is 
the “all-in-spread-undrawn” item reported in Dealscan and is the sum of commitment fee and the annual fee. Columns (3) and (4) omit 
the CEO personal-level determinants. Longholder, the CEO optimism proxy, is a dummy variable taking a value of one if the CEO 
ever held an option to the final year of duration and the option is at least 40% in-the-money entering its last year. Log(Loan Maturity) 
is the natural logarithm of the difference between loan facility start date and maturity date. Relation is a dummy variable taking a value 
of one if at least one of the lead banks has provided a syndicated loan to the same borrower in the past five years. Loan Size is the 
dollar amount of loan facility. Collateral Dummy takes a value of one if loan facility is secured, zero otherwise. Book Assets is the total 
book value of assets, adjusted for inflation in year 2006 dollars. Interest Coverage Ratio is the ratio of EBITDA to interest expenses. 
Book Leverage is the book value of total debt to book value of total assets. Profitability is the ratio of EBITDA to total sales. Fixed 
Assets Ratio is the ratio of net property, plant and equipment to total assets. Current Ratio is the ratio of current assets to current 
liabilities. Market-to-Book Ratio is the ratio of market value of the firm to book value of total assets. Log(1+delta), Log(1+vega), and 
Stock Ownership are measured at fiscal year-end and details of their measurement are presented in Appendix B (Table 2-9). In addition 
to variables reported, the regression also controls for calendar year fixed effects, Fama-French 12 Industry fixed effects, loan purpose 
fixed effects, loan type fixed effects, and rating fixed effects with not-rated firms considered as a separate group. Standard errors are 
clustered at firm level. The p-value is reported in parentheses and ***, **, and * indicate significance at the 1%, 5%, and 10% level, 
respectively. 
 (1) (2) (3) (4) 
Dependent Variable AISD AISU AISD AISU 
Longholder * Log(Loan Maturity) 4.575 -0.744 2.191 -0.882 
          (0.726) (0.700) (0.872) (0.647) 
Longholder -32.025 0.559 -22.581 1.182 
 (0.533) (0.944) (0.676) (0.881) 
Log(Loan Maturity) 2.977 -0.287 2.105 -0.341 
 (0.766) (0.921) (0.839) (0.906) 
Relation -0.904 -0.477 -1.613 -0.555 
 (0.882) (0.683) (0.789) (0.638) 
Log(Loan Size) -12.089*** -0.626 -12.785*** -0.686 
 (0.003) (0.434) (0.002) (0.386) 
Collateral Dummy 37.329*** 9.738*** 39.170*** 9.768*** 
 (0.000) (0.000) (0.000) (0.000) 
Log(Book Asset) 7.172* 0.786 2.477 0.861 
 (0.083) (0.268) (0.493) (0.133) 
Log(1+Interest Coverage Ratio) -9.025* -1.533* -8.708 -1.488* 
 (0.097) (0.074) (0.113) (0.083) 
Book Leverage 15.271 5.719 23.402 5.727 
 (0.651) (0.259) (0.500) (0.262) 
Profitability 5.731 -14.126 4.089 -13.740 
 (0.892) (0.143) (0.926) (0.137) 
Fixed Assets Ratio -36.128** -4.212 -29.142 -4.139 
 (0.043) (0.194) (0.128) (0.196) 
Current Ratio 1.266 1.248 0.651 1.233 
 (0.734) (0.121) (0.866) (0.129) 
Market-to-Book Ratio -7.298 -2.324** -16.331** -2.552*** 
 (0.298) (0.011) (0.021) (0.002) 
Log(1+delta) -12.461*** -0.528   
 (0.006) (0.560)   
Log(1+vega) 5.183* 0.646   
 (0.055) (0.275)   
Stock Ownership 507.488*** 15.520   
 (0.000) (0.543)   
Constant 195.051*** 26.029** 212.797*** 25.774** 
 (0.000) (0.013) (0.000) (0.016) 
Year Fixed Effect Yes Yes Yes Yes 
Industry Fixed Effect Yes Yes Yes Yes 
Loan Purpose Fixed Effect Yes Yes Yes Yes 
Loan Type Fixed Effect Yes Yes Yes Yes 
Rating Fixed Effect Yes Yes Yes Yes 
Observations 944 691 944 691 
R2adjusted 0.702 0.661 0.696 0.661 
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2.4.6 Further Robustness Checks 
The dependent variable ST is naturally bounded between 0 and 1, with 2,477 observations (about 
57.5% of the sample) taking a value of zero, which suggests that a censored model might be more 
appropriate. Accordingly, I re-estimate the model using IV Tobit regression and the unreported results 
on Longholder are qualitatively similar to the main IV-GMM results. I also use an IV Probit model, 
in which I define the response variable as one if the firm has short-term debt financing, and 0 
otherwise. The unreported results show that Longholder is positive and marginally significant with a 
p-value of 0.106. The average marginal effect is 14.4%. 
To this point, I have applied the Longholder measure as a fixed effect. To allow for time 
variation and eliminate forward-looking information for the classification, I follow Malmendier and 
Tate (2008) to separate Longholder into two mutually exclusive components: Pre- and Post-
Longholder. Post-Longholder is a dummy variable taking a value of one from the year that the CEO 
is classified as a Longholder, and zero otherwise. Pre-Longholder takes a value of one when 
Longholder is one and Post-Longholder is zero. I then re-estimate the baseline regression (shown in 
Column 1 of Table 4) replacing Longholder with its two parts, Pre-Longholder and Post-Longholder. 
The unreported results show even stronger evidence for Post-Longholder relative to Longholder, 
which suggests some time variation of optimism. Specifically, I find statistically significant positive 
coefficients for Post-Longholder (p-value of 0.01). 
As discussed above, the positive relation between CEO optimism and short-term debt is highly 
robust. A full list of robustness checks for this main result is summarized in Table 2-7. 
31 
 
 
Table 2-7 Summary of Robustness Checks 
This table provides a summary of the battery of robustness checks conducted in this study for the main result regarding 
the positive relation between CEO optimism and short-term debt. The broad issue of concern is identified in column 
one. Column two cites relevant subsections in which, mostly by way of footnote, the robustness elements are identified 
within the natural development of the study. The final column presents some brief details of the robustness exercise. 
Broad Issue of Concern Relevant 
Section/Subsection  
Brief Details/Commentary 
(I) Data and Sampling Section 2.3.1 Replace erroneous debt maturity data with 0% and 100% rather 
than omitting the observations 
 Section 2.3.1 No winsorization employed 
   
(II)Optimism Proxy Section 2.3.2.2 Allow in-the-moneyness cutoff to vary from 30% to 90% 
 Section 2.3.2.2 Use of 1-year lagged optimism and require the same CEO the 
year before 
 Section 2.4.6 Allow for time variation and eliminate forward-looking 
information using Pre- and Post-Longholder  
(III) Industry Effects Section 2.3.3 Use Fama-French 48 Industry Classification 
   
(IV) Omitted Variables Section 2.4.1.2 Inclusion of atheoretic CEO demographic variables (e.g. age, 
gender, …) 
   
(V)Alternative Explanations Section 2.4.4 Robust to five alternative explanations, such as insider 
information, risk tolerance, past performance, personal tax and 
dividends, and board pressure 
 Section 2.4.5 Robust to the supply side alternative explanation 
   
(VI)Estimation Method Section 2.4.6 Use IV Tobit and IV Probit 
2.4.7 Optimistic CEOs are Not Deterred by Liquidity Risk 
Thus far, I have established a strong relation between CEO optimism and the use of very short-term 
debt (ST). However, the reliance on this extremely short-term debt can potentially expose firms to a 
high level of liquidity risk. Although optimistic CEOs believe they can enhance firm value through 
the borrowing of short-term debt, they need to trade off the perceived benefits with the associated 
costs of borrowing short-term debt, which primarily is higher liquidity risk.  
There are two opposing ways that optimistic CEOs can respond to the higher liquidity risk 
associated with short-term borrowing. First, if optimistic CEOs do seriously pay attention to the costs 
associated with higher liquidity risk, they might not act (by borrowing short-term debt) solely on their 
belief that short–term debt will enhance firm value. If this is the case I would expect that the positive 
relation between optimism and the use of short-term debt to be concentrated in firms with low 
liquidity risk. Second, highly optimistic CEOs might even disregard or underestimate the costs 
associated with higher liquidity risk, and so still choose to use high levels of short-term debt even 
when the firms’ liquidity risks are already high.  
To empirically test the impact of liquidity risk on the relation between optimism and the use 
of short-term debt, I augment the baseline model with an interactive term between optimism and 
liquidity risk. I use four different proxies for liquidity risk, namely Leverage (Diamond, 1991), 
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Earnings Volatility (Johnson, 2003), Non-Investment Grade Dummy (Datta et al., 2005) and Non-
Commercial Paper Program Dummy (Diamond, 1991).29  
Table 2-8 presents the regression results with an interactive term representing optimistic 
CEOs and high liquidity risk (details of the alternative measures of liquidity risk are provided therein). 
If the action of borrowing short-term debt by optimistic CEOs is counteracted by liquidity risk, then 
I should observe a significant and negative coefficient for the interactive term.  However, regardless 
of the proxy that I use for liquidity risk, none of the interactive terms are significant, which suggests 
that the action of borrowing short-term debt by optimistic CEOs is not affected by the level of 
liquidity risk associated with short-term debt borrowing. As such, the evidence suggests that hiring 
optimistic CEOs might be more detrimental to firms with high liquidity risk, where the extensive use 
of short-term debt by these CEOs could result in even higher repayment or rollover difficulties. 
                                               
29 I use a Non-Investment Grade Dummy and Non-Commercial Paper Program Dummy to allow a consistent sign 
prediction for the interaction term, as the other two proxies. 
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2.5 Summary and Conclusion 
In this study, I extend the existing debt maturity literature to incorporate managerial optimism by 
examining how an optimistic CEO affects the corporate debt maturity decision. In my simple model, 
optimistic CEOs believe that they have “private information” regarding the firm’s future 
performance. Therefore, optimistic CEOs choose shorter debt to minimize perceived mispricing of 
their securities to “enhance” stockholder value.  
Table 2-8 Are Optimistic CEOs Deterred by Liquidity Risk? 
This table presents the regression results from IV-GMM regression (second-stage equation presented only). The models 
estimated are discussed in Section 2.3.3. The sample contains 4,039 observations and covers 2006 to 2012. The dependent 
variable is short-term debt, which is proxied by ST. The main variables of interest are the interaction terms between 
Longholder and each of the four alternative proxies for high liquidity risk, namely (1) Leverage, (2) Earnings Volatility, 
(3) Non-Investment Grade Dummy, and (4) Non-Commercial Paper Program Dummy.  Longholder, the CEO optimism 
proxy, is a dummy variable taking a value of one if the CEO ever held an option to the final year of duration and the 
option is at least 40% in-the-money entering its last year. Leverage is market leverage, defined as total long-term debt 
divided by market value of equity. Earnings Volatility is the standard deviation of first differences in EBITDA over the 
past five years, scaled by average assets for that period. Non-Investment Grade Dummy takes a value of one if rating is 
sub-investment grade. Non-Commercial Paper Program Dummy takes value of one if the firm does not have commercial 
paper program. All variables are measured at fiscal year-end. Industry effects are based on the Fama-French 12 Industry 
Groups. Standard errors are clustered at firm level. The p-value is reported in parentheses and ***, **, and * indicate 
significance at the 1%, 5%, and 10% level, respectively. 
Dependent Variable: ST 
Predicted 
Sign 
Proxies for High Liquidity Risk 
 
Leverage 
Earnings 
Volatility 
Non-Investment 
Grade Dummy 
Non-CP Dummy 
Independent Variable  
Longholder + 0.034 0.014 0.022* 0.025* 
  (0.239) (0.329) (0.060) (0.092) 
Longholder * Leverage - -0.088    
  (0.581)    
Longholder * Earnings Volatility -  0.303   
   (0.386)   
Longholder * Non-Investment Grade Dummy -   0.006  
    (0.753)  
Longholder * Non-CP Dummy -    -0.001 
     (0.959) 
Leverage - -0.266 -0.427 -0.501 -0.425 
  (0.484) (0.273) (0.224) (0.286) 
Earnings Volatility +/- -0.353** -0.468*** -0.372** -0.324** 
  (0.021) (0.003) (0.028) (0.040) 
Non-Investment Grade Dummy +/-   0.003  
    (0.910)  
Non-CP Dummy -    -0.027* 
     (0.082) 
      
Other Debt Maturity Control Variables  Yes Yes Yes Yes 
Year Fixed Effect  Yes Yes Yes Yes 
Industry Fixed Effect  Yes Yes Yes Yes 
Observations  4,309 4,309 4,309 4,309 
R2adjusted  0.098 0.112 0.115 0.113 
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Empirically, I exploit CEOs’ revealed beliefs from option exercise behavior to measure 
optimism and further test my predictions in the US market with a sample of 4,309 firm-year 
observations over the period 2006 to 2012. I find that firms with optimistic CEOs have a higher 
proportion of debt due within one, two and three years. By further partitioning the debt maturity 
measure into short-term debt and the current proportion of long-term debt, I find that the positive 
relation between CEO optimism and debt maturity is mainly driven by the use of a higher proportion 
of very short-term debt (debt with a maturity less than 12 months). That is, optimistic CEOs alter debt 
maturity structure through the use of a higher proportion of very short-term debt. The core results are 
remarkably robust to a battery of checks: alternative explanations, alternative optimism proxies, as 
well as different estimation methods. I further show that the action of borrowing short-term debt by 
optimistic CEOs is not deterred by the existing liquidity risk of the firms when taking short-term debt.  
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2.6 Appendix 
2.6.1 Appendix A. A Simple Model on Optimism and Debt Maturity 
Extending the approach developed by Flannery (1986), I build a simple model to illustrate how 
optimistic managers choose debt maturity, even in the absence of information asymmetry. In the basic 
Flannery framework, the following core assumptions hold: all managers and capital market 
participants operate in a risk-neutral world; for simplicity, the risk-free rate is assumed to be 0%; 
there are no transaction costs associated with debt issuance; and there is no information asymmetry 
between managers and investors.  
Figure 2-1 Project Value at Different Points in Time 
Figure 2-1 presents the changes in project value at different points in time. At t=0, the manager faces an indivisible, 
non-transferable real investment opportunity (M0). The manager needs to borrow D dollars to take on the positive NPV 
project as the firm’s current free cash flow is insufficient. All project cash flows occur at t=2. However, project value 
follows a binomial process, with probability (p) to increase in value and probability (1-p) to decrease in value for each 
time period. All project values except for M5 are greater than the amount of money borrowed (D). 
 
The essence of the Flannery model is captured neatly in Figure 2-1 (reproduced from 
Flannery, 1986, p. 21). It is a two-period model, with three points in time at which valuation 
consequences are assessed. As shown in the figure, at time zero, the manager faces an indivisible, 
non-transferable real investment opportunity (M0). The project has positive NPV but the required 
initial investment exceeds the firm’s current free cash flow capability. Therefore, the manager needs 
to borrow D dollars from a competitive debt market to take on the project. In this simple model, all 
project cash flows occur at the end of period 2. Nevertheless, the value of this project is characterized 
as following a binomial process to period 2 as illustrated by Figure 2-1. There is a probability, P, that 
the project will increase in value during each period and a probability of (1-P) that the value will 
decrease. As there is no information asymmetry between insiders and the capital market, all market 
participants know the true probabilities. However, as managers are optimistic in this model, their 
𝑀0 
𝑀3 
𝑀4 
𝑀2 
𝑀1 
𝑀5 
𝑡 = 0 𝑡 = 1 𝑡 = 2 
𝑃 
1 − 𝑃 
𝑃 
𝑃 
1 − 𝑃 
1 − 𝑃 
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perception of the probability of success will be Pm which by definition is greater than the true 
probability (P).30  
 Working along each branch of the tree, I can make the following assessment of value. At time 
0, market participants know the project’s liquidating value will be M3 with a probability of P2, M4 
with a probability of 2P(1-P) and M5 with a probability of(1 − P)2 (1-P)2. Except in the case of M5, 
all other stages of the project including M2, are non-default nodes (i.e., only M5 < D). That is, the 
firm will only default if the project reaches stage M5. 
A.    Manager’s Valuation of the Firm under Alternative Borrowing Plans 
I now enhance the Flannery (1986) default premium with full information framework to derive basic 
theoretical insights regarding the impact of optimistic managers on the corporate debt maturity 
decision. A manager can take up the project at t=0 by either locking in long-term debt or issuing 
short-term debt and committing to an uncertain refinancing cost. The choice between the two 
alternatives depends on the manager’s estimation of the probability of reaching different stages at 
t=1. If the manager is non-optimistic (i.e., his/her estimation of P is the same as the lenders), the 
manager will be indifferent between these two choices as illustrated by Flannery (1986). However, 
according to Malmendier and Tate (2005), optimistic managers systematically overestimate the 
probability of good outcomes (i.e., they overestimate P), denoted as Pm. Their perception of the costs 
associated with these two corporate debt maturity alternatives will be different from non-optimistic 
managers.   
From an optimistic manager’s perspective, for a levered firm that chooses to structure all its debt as 
long-term debt, the value of equity (EL) is given by: 
(A1) E𝐿  =  P𝑚
2(M3 – DR2)  +  2P𝑚 (1 − P𝑚) (M4 – DR2)  +  (1 − P𝑚)
2 (0)  
where Pm is the manager’s perception of the probability that the project’s value will increase over any 
given period (> P). DR is the present value of expected payoff from a risky bond. Following 
Flannery’s (1988, p. 22-23) derivation, DR1 and DR2 are defined as follows: 
                           DR2  =  
D − M5(1 − P)
2
2P − P2
 ;  DR1  =  
D −  M5(1 − P)
P
 
                                               
30  I follow Malmendier and Tate’s (2005 & 2008) definition of optimism: optimistic managers overestimate the 
probability of future success. 
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Alternatively, again from an optimistic manager’s perspective, for a levered firm that chooses to 
structure all its debt as rolled over short-term debt, the value of equity (ES0+S1) is given by: 
(A2) 
E𝑆0+𝑆1  =  P𝑚
2(M3 –  D) +  P𝑚 (1 − P𝑚)(M4 –  D) +  P𝑚 (1 − P𝑚)(M4 – DR1)
+ (1 − P𝑚)
2 (0) 
 
Subtracting (A2) from (A1) and substituting DR2 and DR1, upon rearranging I obtain the perceived 
equity value differential between (otherwise equivalent) long-term versus short-term levered versions 
of a firm: 
(A3) E𝐿 – E𝑆0+𝑆1  =  
Pm(1 − P)(Pm − P)(M5 − D)
P(2 − P)
< 0  
If managers are non-optimistic (i.e. Pm = P), the quantity defined in equation (A3) equals zero 
which indicates managerial indifference between these two alternatives. However, for optimistic 
managers, 0 ≤ P < Pm ≤ 1 and M5 < D, the quantity in equation (A3) is less than zero, which implies 
that optimistic managers perceive the equity value to be higher when pursuing a short-term debt 
maturity structure. That is, such managers perceive that it is optimal to borrow short-term debt at t=0 
and to roll over short-term debt at t=1. The driver for this view is their overestimation of the 
probability that the project will reach stage M1 at t=1.  
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2.6.2 Appendix B. Variable Definitions 
Table 2-9 Variable Measurement, Motivation and Prediction 
This table summarizes the motivations and measurement of dependent, independent, control variables and instrumental variables used in the main debt maturity regressions and 
their predicted signs. Panel A summarizes all debt maturity proxies and the key independent variable, Longholder. The relations between different debt maturity proxies 
(dependent variables) are provided in Table 2-10. Panel B and C summarize control variables and instrumental variables used, respectively. 
Variable Predicted Sign Brief Motivation and Measurement 
Panel A: Key Dependent and Independent Variables  
ST  (Dependent Variable) 
na  
Short-term debt (debt with less than 12-month maturity) divided by total debt (the sum of debt in the form of current 
liabilities and long term debt). 
ST1 na The proportion of debt maturing within one year divided by total debt. 
LT1 na Current proportion of long-term debt (exclude short-term debt) divided by total debt. 
ST2 na The proportion of debt maturing within two years divided by total debt. 
LT2 na The proportion of long-term debt maturing within two years (exclude short-term debt) divided by total debt. 
ST3 na The proportion of debt maturing within three years divided by total debt. 
LT3 na The proportion of long-term debt maturing within three years (exclude short-term debt) divided by total debt. 
ST4 na The proportion of debt maturing within four years divided by total debt. 
LT4 na The proportion of long-term debt maturing within four years (exclude short-term debt) divided by total debt. 
ST5 na The proportion of debt maturing within five years divided by total debt. 
LT5 na The proportion of long-term debt maturing within five years (exclude short-term debt) divided by total debt. 
Longholder 
 
+ 
(Independent Variable) 
Optimistic CEOs believe they can enhance stockholder value by taking short-term debt. Proxied by a dummy variable 
taking a value of unity if the CEO ever held an option to the final year of duration and the option is at least 40% in-the-
money entering its last year, zero otherwise. 
Panel B: Debt Maturity Control Variables 
Log(1+delta) - 
(Brockman et al., 2010) 
Option holdings influence CEOs’ risk preferences through their portfolios’ sensitivities to changes in share prices (delta) 
and stock return volatility (vega). High delta will discourage managerial risk taking. Therefore, I would expect a positive 
relation between debt maturity and delta. This variable is proxied by the natural logarithm of one plus CEO’s portfolio 
price sensitivity. Delta is defined as the change in the value of the executive’s stock and option portfolio in response to 
1% increase in the price of the firm’s common stock. 
Log(1+vega) + 
(Brockman et al., 2010) 
Option holdings influence CEOs’ risk preferences through their portfolios’ sensitivities to changes in share prices (delta) 
and stock return volatility (vega). High vega will encourage managerial risk taking. Therefore, I would expect a negative 
relation between debt maturity and vega. This variable is proxied by the natural logarithm of one plus CEO’s portfolio 
volatility sensitivity. Vega is defined as the change in the value of the executive’s stock and option portfolio in response 
to 1% increase in the annualized standard deviation of the firm’s stock return. 
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Stock Ownership + 
(Datta et al., 2005) 
Self-interested managers prefer less monitoring associated with long-term debt. Therefore, without stock ownership to 
align executives’ interests with stockholders, managers can issue long-term debt to avoid frequent monitoring. This 
variable is proxied by the number of shares (excluding options) owned by the CEO divided by common shares outstanding 
at the end of the fiscal year. 
Leverage - 
(Diamond, 1991) 
 
Firms with high leverage face higher default risk. As a result, they should choose long-term debt to avoid/minimize 
suboptimal liquidation. This variable is proxied by total long-term debt divided by market value of the firm. Market value 
of the firm is defined as market value of equity plus the book value of total assets minus the book value of equity. 
Log(Firm Size) - 
(Diamond, 1991) 
Firms with positive private information will prefer short-term debt. However, short-term debt will also increase liquidation 
risk, which is not important for firms with high credit quality but will be important for medium-quality firms. Therefore, 
firms with high credit quality will choose to issue short-term debt to separate themselves from medium-quality firms. On 
the other hand, firms with low credit quality are forced to issue short-term debt as they are screened out of the long-term 
debt market. This variable is proxied by the natural logarithm of market value of the firm. 
(Log(Firm Size))2 + 
(Diamond, 1991) 
Motivation is explained in Log(Firm Size). This variable is proxied by the square of Log(Firm Size). 
 
Rating Dummy - 
(Johnson, 2003) 
Unrated firms are more likely to have lower credit quality than rated firms, and they are more likely to find it difficult to 
borrow long-term debt. This variable is proxied by a dummy variable taking a value of unity if the firm has an S&P credit 
rating on long-term debt, and zero otherwise. 
Z-Score Dummy - 
(Brockman et al., 2010) 
Firms with high Z-scores usually have high credit quality and therefore are able to borrow long-term debt. This variable 
is proxied by a dummy variable taking a value of unity if the Z-score is greater than 1.81, and zero otherwise. 
Earnings 
volatility 
+/– 
(Johnson, 2003) 
(Kane, Marcus, & Mcdonald, 
1985) 
The probability of having difficulty repaying debt is high when cash flows are highly volatile. Therefore, firms with highly 
volatile cash flows might prefer long-term debt to short-term debt. However, a firm with high volatility may need to 
rebalance its capital structure often to reduce expected financial distress costs, which means it could prefer short-term debt. 
Therefore, the relation between firm value volatility and debt maturity is ambiguous. This variable is proxied by the 
standard deviation of first differences in EBITDA over the past five years, scaled by average assets for that period. 
Abnormal 
Earnings 
+ 
(Flannery, 1986) 
When information asymmetry exists between insiders and investors, investors will not be able to distinguish high-quality 
firms from low-quality counterparts. Therefore, investors would place an ‘average’ default premium on all firms, which 
means that the market overestimates (underestimates) the default probability of high- (low-) quality firms. Thus, high-
quality firms will issue shorter-term debt to signal their quality to the market and avoid wealth transfer. This variable is 
proxied by the difference between next year's and this year's earnings per share, scaled by the fiscal year-end stock price. 
Asset Maturity - 
(Myers, 1977) 
If debt matures before assets do, there might not be enough cash generated by the assets to repay the debt. On the other 
hand, if debt matures after assets do, cash flow from assets cease, and might have been expended before debt repayments 
fall due. Therefore, maturity matching can alleviate the risk of financial distress. This variable is proxied by book value-
weighted average of the maturity of current assets and long-term assets, where the maturity of current assets is defined as 
the value of current assets divided by cost of goods sold, while the maturity of long-term assets is defined as gross property, 
plant and equipment divided by annual depreciation expense. 
 
Market-to-Book 
Ratio 
+ 
(Myers, 1977) 
Risky debt financing can lead to suboptimal investment as disproportionate benefits go to debt-holders. This 
underinvestment problem could be mitigated by issuing short-term debt that matures before the exercise of growth options. 
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Therefore, I would expect a positive relation between the market-to-book ratio and short-term debt. This variable is proxied 
by the market value of the firm divided by the book value of total assets. 
Term Structure - 
(Brick & Ravid, 1985) 
When the term structure of interest rates is upward-sloping, a firm can issue longer-term debt to accelerate tax benefits. 
This variable is proxied by the difference between the fiscal year-end yield on 10-year and 6-month government bonds. 
Panel C: GMM Instrumental Variables 
Fixed Assets 
Ratio 
+ 
(Williamson, 1988) 
Firms with more tangible assets in place are able to increase their leverage as asset substitution (risk shifting) is more 
difficult for them. At the same time, these firms have a higher liquidation value, which can increase the optimal leverage 
due to the reduced inefficient liquidation cost. This variable is proxied by the ratio of net property, plant, and equipment 
to the book value of total assets. 
Return On Asset – 
(Myers & Majluf, 1984) 
 
Firms prefer internally generated funds to external financing sources, as information asymmetry increases. Pecking order 
theory implies that more profitable firms utilize less debt and have lower leverage. This variable is proxied by the ratio of 
operating income before depreciation to total assets. 
Net Operating 
Loss Dummy 
– 
(Deangelo & Masulis, 1980) 
All else being equal, firms with higher marginal tax rates should have higher leverage to take advantage of the tax shield. 
Therefore, firms with alternative tax shields should find higher leverage less valuable. This variable is proxied by a dummy 
variable that takes the value unity if the firm has net operating loss carry forwards and zero otherwise. 
Investment Tax 
Credit Dummy 
– 
(Deangelo & Masulis, 1980) 
Same motivation as Net Operating Loss dummy. This variable is proxied by a dummy variable that takes the value unity 
if the firm has a non-zero investment tax credit and zero otherwise. 
 
 
 
 
 
 
 
  
     
41 
 
Table 2-10 Relations between Alternative Debt Maturity Proxies (Dependent Variables) 
This table summarizes the relations between different debt maturities proxies used for the dependent variables. NP represents the amount of short-term borrowing (debt with 
less than 12-month maturity). DD1, DD2, DD3, DD4, DD5 and DD5+ represent the amount of long-term debt due in 1st, 2nd, 3rd, 4th, 5th and after 5th year.  ST1 to ST5 are the 
ratios of respective proportion of debt maturing within one to five years (including ST) to total debt. LT1 to LT5 are the ratios of respective proportion of long-term debt 
maturing within one to five years (excluding ST) to total debt. A numerical example is also given in the table, and I assume the value of the total debt is 100. Values of 
respective debt components and calculation of debt maturity proxies are in parentheses.  
 
Compustat Item Names (except for DD5+) 
Debt Maturity Proxy NP (8) DD1 (10) DD2 (12) DD3 (14) DD4 (16) DD5 (18) DD5+ 
(22) 
(
8
100
+
10
100
)  ST1 = 
ST (
8
100
) 
 
+ LT1 (
10
100
)      
(
8
100
+
10+12
100
)  ST2 = 
ST (
8
100
) 
 
+ LT2 (
10+12
100
)     
(
8
100
+
10+12+14
100
)  ST3 = 
ST (
8
100
) 
 
+ LT3 (
10+12+14
100
)    
(
8
100
+
10+12+14+16
100
)  ST4 = 
ST (
8
100
) 
 
+ LT4 (
10+12+14+16
100
)   
(
8
100
+
10+12+14+16+18
100
)  ST5 = 
ST (
8
100
) 
 
+ LT5 (
10+12+14+16+18
100
)  
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3. Chapter 3 Optimism or Miscalibration? What Drives the Role of Overconfidence in   
Investment Decisions?31 
3.1 Introduction 
Overconfidence is a common behavioral bias in humans, and its significance to the conduct of human 
affairs is difficult to overstate (Griffin & Tversky, 1992). The psychology literature describes 
overconfidence as manifested in two main flavors: (1) positive illusion (or optimism) and (2) 
miscalibration of beliefs (Skala, 2008).  In a nutshell, optimism is a ‘better than average’ effect, while 
miscalibration bias is “an unwarranted belief in the correctness of one’s answers” (Koriat, 
Lichtenstein, & Fischhoff, 1980). The former can be thought of as overconfidence regarding the mean 
(i.e., the first moment), and the latter as overconfidence regarding the precision (i.e., the second 
moment – variance effect).32 
Broadly speaking, the finance literature on CEO overconfidence has examined the optimism 
aspect carefully but has developed relatively little understanding about miscalibration.33 For example, 
CEO overconfidence is widely entertained as an important driver behind a wide range of corporate 
finance policies (e.g., Hirshleifer et al., 2012; Malmendier & Tate, 2005, 2008). However, the existing 
literature primarily focuses on optimism, while largely remaining silent on the role of miscalibration 
bias. In this study, I put under the microscope the relative importance of this largely neglected aspect 
of overconfidence (i.e., miscalibration) in the context of corporate financial decision making.  
Miscalibration arises when economic agents have subjective probability distributions that are 
too narrow.  They either overestimate the precision of their information or underestimate the variance 
of random events. For example, Fischhoff et al. (1977) show that when answering questions, 
experiment participants generally assign a much higher accuracy rate than the actual probability. 
                                               
31 This study and some sections in Chapter 4 is coauthored with Kelvin Tan, Johan Sulaeman and Robert Faff, and has 
been presented in the following conferences: 
• Best Paper Award at 6th Behavioral Finance and Capital Markets Conference, Adelaide (September 2016) 
• FIRN Conference, Adelaide (November 2016) 
• Singapore Scholars Symposium, Singapore (November 2016) 
• Auckland Finance Conference, Auckland (December 2016) 
32 Positive illusion refers to the better-than-average effect and unrealistic optimism. Many experimental studies in the 
psychology literature have shown that individuals have a tendency to consider themselves “above average” and are too 
optimistic about their own future prospects (Alicke et al., 1995; Svenson, 1981; Weinstein, 1980).  
33 As noted by Skala (2008), overconfidence and optimism are often used interchangeably for this type of overconfidence 
in the behavioral corporate finance literature.  For example, Malmendier and Tate (2005, 2008) refer to the overestimation 
of future firm performance as overconfidence, while Otto (2014) refers to it as optimism.  Throughout this study, I use 
optimism to refer to the mean (or first moment) effect of overconfidence. 
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Similarly, Ben-David et al. (2013) show that CFOs provide forecast intervals for future S&P 500 
returns that are too narrow. Throughout this study, I use the term “miscalibration” to represent this 
second moment type of overconfidence. 
It is important to understand the relative importance of miscalibration bias versus optimism 
in corporate finance for at least two reasons. First, in surveying the literature on overconfidence, 
Moore and Healy (2008) note that “[t]here are three notable problems with research on 
overconfidence. The first is that the most popular research paradigm confounds overestimation with 
overprecision” (p. 503).34  As they point out, this issue permeates beyond the psychology literature, 
and affects the empirical research on overconfidence in the behavioral finance, accounting, and 
economics literature. Second, Moore and Healy (2008) find that miscalibration is more persistent than 
optimism.  Moreover, miscalibration reduces the effect of optimism in an experimental setting, 
suggesting that miscalibration have a first order importance in decision making processes.  
Theoretical models in the behavioral corporate finance literature generally differentiate 
between optimism and miscalibration. The former is often modelled as an overestimation of the firm’s 
cash flows (e.g., Hackbarth, 2008; Heaton, 2002; Malmendier & Tate, 2005). Miscalibration is 
usually defined as an underestimation of risk (e.g., Ben-David et al., 2013; Hackbarth, 2008).35 While 
defining theoretical constructs of managerial overconfidence and its distinct components is relatively 
simple, identifying reliable proxies for such constructs is a major challenge for empirical studies.  
In the existing empirical literature, the most widely used proxy for managerial overconfidence 
is an option-based measure developed by Malmendier and Tate (2005, 2008). CEOs who hold on to 
deeply in-the-money options beyond a reasonable threshold are classified as overconfident because 
they are optimistic about future firm performance. However, Malmendier and Tate (2005) also discuss 
how this proxy can have the opposite relation with the second aspect of overconfidence: 
miscalibration. CEOs who overestimate the precision of their signals are likely to have lower 
estimates of the firm’s stock volatility and therefore lower values of holding the firm’s stock options.  
Nevertheless, the option-based proxy is sometimes also used to measure miscalibration as it is 
difficult to capture miscalibration using any other available measures. In this study, I confront this 
empirical challenge by using earnings forecasts issued by management, which allows me to develop 
                                               
34 The other two (out of three) problems with research on overconfidence are (1) the prevalence of underconfidence, and 
(2) the inconsistency between overestimation and overplacement. In this study, I only focus on the first problem identified 
in Moore and Healy (2008).  
35 Appendix B in Section 3.6.2 provides a summary of various definitions of overconfidence used in both psychology and 
behavioral finance literatures. 
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two accessible empirical measures that disentangle miscalibration from optimism. This provides an 
avenue to directly examine the effect of miscalibration on corporate policies, and how it can be 
distinct from optimism. 
Management earnings forecasts are useful in this context for three reasons. First, if executives 
are optimistic, they believe that the firm’s future performance will be better than its later actual 
realization, and would issue forecasts that are more optimistic than behaviorally neutral alternative 
forecasts. Second, the vast majority of management earnings forecasts are presented in the form of a 
range, which provides sufficient information to simultaneously deduce a measure of miscalibration. 
The intuition is simple: executives who underestimate the distribution of potential future outcomes 
would be more likely to provide narrower forecast ranges.36  
Third, I am aware of two empirical studies that have established a link between earnings 
forecasts and CEO overconfidence, which encourage a deeper dive into this fruitful setting. In an 
experimental setting, Libby and Rennekamp (2012) find that overconfident participants are more 
likely to forecast better subsequent performance (when compared to less confident participants). 
Using both option-based and press-based measures of CEO overconfidence, Hribar and Yang (2016) 
find that overconfident CEOs are more likely to issue more optimistic earnings forecasts.  They also 
find that CEOs who hold on to deep-in-the-money options also display miscalibration. The latter 
result is inconsistent with the motivation for the option-based measure as discussed in Malmendier 
and Tate (2005, p.2671).    
To the best of my knowledge, the closest related study is Ben-David et al. (2013).37 They 
utilize confidence intervals on S&P 500 return predictions provided in CFO survey to differentiate 
between optimism and miscalibration. They find the CFOs in their survey to be severely 
‘miscalibrated’, as only 36.3% of one-year S&P 500 returns fall within the CFOs’ 80% confidence 
interval. 38  Ben-David et al. (2013) also provide some preliminary results suggesting that 
miscalibrated managers invest more and tolerate higher financial leverage. 
                                               
36 It is noteworthy that executives who are not overconfident are unlikely to provide narrower forecasts ranges. That is 
because CEOs face with higher forced turnover rate when they subsequently miss their biased forecasts (Lee, Matsunaga, 
& Park, 2012). However, in Section 3.3.1, I further discuss how I mitigate CEOs’ incentives to issue positive biased 
earnings forecasts during major corporate events.  
37 I consider the empirical results from Ben-David et al. (2007) to be superseded by Ben-David et al. (2013). However, I 
also refer to Ben-David et al. (2007) for the theoretical model and the empirical predictions on miscalibration.  
38 Although in the setting of management earnings forecasts, there are no clear defined confidence ranges (i.e., 80% 
confidence interval) given by each manager, I argue that managers are incentivized to be correct in their forecasts ranges. 
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While this study extends the analysis in Ben-David et al. (2013), the studies differ in the 
following five respects. First, as opposed to the private nature of their surveys, my measure of 
overconfidence – coming from earnings forecasts issued by management – can be publicly observed 
by market participants as well as by researchers, and therefore can be more easily adopted by future 
empirical studies. Second, my measure of overconfidence is derived from the firm’s internal forecasts 
and therefore is more specific about the firm’s own future performance, while the forecasts of S&P 
500 returns used in Ben-David et al. (2013) are not directly related to the firm’s performance, for 
which the managers are more likely to have superior information. Third, this study covers a 
considerably larger sample of firms, which allows me to develop more robust inferences. Fourth, the 
larger sample also enables me to examine the investment decisions of overconfident CEOs in greater 
detail and to identify the channels through which overconfidence is related to firm investment 
decisions.  
In this study, I collect annual management earnings forecast data from the IBES Guidance 
database. The sample covers the period from 2001 to 2014. Qualitative and open-ended forecasts are 
excluded, as they are not amenable to the measure I propose. In total, I have 20,300 management 
earnings forecasts to derive the overconfidence measures. These earnings forecasts can be affected 
by various firm characteristics and managerial incentives. To control for these variations, I partial out 
a range of possible confounding effects through a regression design. For example, managers might 
(appropriately) issue earnings forecast ranges that are wider when the firm’s earnings are more 
difficult to forecast.  I attempt to control for this particular variation by including the volatility of 
earnings in the regression models. We also include industry and year effects to capture potential 
variations across industries and over time.  As a result, the residuals from the regression models 
provide reasonable measures of the two facets of overconfidence, instead of just variations in firm 
and industry characteristics. Following Cheng and Lo (2006) who argue that the firm’s CEO has the 
greatest influence over a wide range of corporate decisions, including earnings disclosure decisions, 
I attribute my measures of overconfidence to CEOs rather than firms.39  
                                               
That is because Lee et al. (2012) show that CEOs are more likely to get fired by either issuing overly pessimistic forecasts 
or overly optimistic forecasts that result in less forecasting accuracy.  
39 Consistent with modelling overconfidence as a personal fixed effect, I observe that the overconfidence measures I 
develop display persistence over time. Attributing overconfidence at the CEO level is also consistent with the finding in 
Bertrand and Schoar (2003) that managerial style matters even after controlling for firm heterogeneity.  In unreported 
results, the miscalibration measure is positively correlated with male CEO indicator, indicating that male CEOs are more 
overconfident relative to other CEOs, consistent with the evidence in prior literature, e.g., Barber and Odean (2001). 
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Generally, I find that the CEOs in the sample are miscalibrated in their earnings forecasts. 
CEOs are expected to provide a range of earnings forecasts with a relatively high confidence level as 
this is an important channel for management to distribute new price-sensitive information to the 
market (Gong, Li and Xie, 2009). However, contrary to this expectation, 67.0% of actual earnings 
fall outside the forecast range. In other words, the typical confidence interval is only around 33%, 
suggesting that CEOs generally underestimate the distribution of potential outcomes. This point 
estimate is in the same ballpark as the accuracy rate (i.e., 36.3%) of CFOs’ predictions of S&P 500 
returns in the Ben-David, Graham, and Harvey (2013) study. For CEOs who are classified as 
miscalibrated, the percentage of actual earnings that fall outside of the range is even higher: 71.3%, 
suggesting that my measure of miscalibration successfully captures the underestimation of risk rather 
than better forecasting skills.40  
I then turn to examine how optimistic and miscalibrated CEOs are different in their corporate 
investment decisions. I hypothesize that both optimistic and miscalibrated CEOs would invest more, 
as they either overestimate project cash flows or use a lower discount rate (underestimate risk) that 
may turn potential projects with negative NPVs into seemingly positive ones. Miscalibrated CEOs in 
the sample invest more in real assets, while optimistic CEOs do not display such pattern. I further 
document that the increase in investment by miscalibrated CEOs is mainly driven by external 
acquisitions. This finding remains after controlling for industry trends and potential sample selection 
issues. It is also affirmed using merger and acquisition (M&A) transaction data from the Thomson 
SDC database. Specifically, miscalibrated CEOs are more likely to engage in acquisitions, in 
particular those with targets in different industries.  
This study provides two contributions to the existing behavioral corporate finance literature. 
First, and most importantly, I develop a new set of proxies for overconfidence based on management 
earnings forecasts that distinguish miscalibration from optimism. This approach will help to advance 
empirical analysis on managerial miscalibration, which is linked to a wide range of corporate 
decisions in various existing theoretical models (e.g., Gervais et al., 2011; Hackbarth, 2008). Second, 
supplementing existing findings that CEO optimism plays an important role in investment decisions 
(e.g., Malmendier & Tate, 2005, 2008), I document that CEO miscalibration plays (at least) an equally 
important role, especially in acquisition decisions. The findings suggest that ignoring the distinction 
between these two facets of overconfidence may lead to inaccurate conclusions.  
                                               
40 The finding that managers tend to be miscalibrated in general is consistent with Goel and Thakor (2008). They argue 
that overconfident managers who underestimate risk and take on excessive risk that results in overrepresentation of the 
right-tail winners are more likely to be promoted. 
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The remainder of this study proceeds as follows. I develop the hypotheses in Section 3.2. In 
Section 3.3, I detail the process of measuring CEO optimism versus miscalibration using management 
earnings forecasts. Section 3.4 reports the empirical analysis on the link between the two 
overconfidence measures and managerial decisions. Section 3.5 concludes the study. 
3.2 Hypothesis Development 
Much of the extant empirical literature on CEO overconfidence has focused on how optimism 
affects corporate investment decisions. For example, Malmendier and Tate (2005) find supporting 
evidence that firms with optimistic CEOs invest more, especially when the firm is less financially 
constrained. Hirshleifer et al. (2012) find that optimistic CEOs invest more in innovation. Both of 
these results are consistent with Heaton (2002), who argues that optimistic CEOs tend to over-invest 
because they overestimate future project cash flows and therefore perceive some (marginally) 
negative NPV projects to be positive.  
Focusing on the effect of miscalibration bias, Ben-David et al. (2007) argue that miscalibrated 
managers underestimate the potential risk associated with investments and, therefore, apply a lower 
discount rate. Even assuming that their expectation of cash flow is not impacted by their overt 
precision, miscalibrated managers may perceive some negative NPV projects to be positive and end 
up investing more. In the empirical literature, the impact of managerial miscalibration on corporate 
investment decisions has received relatively less attention. One exception is the survey-based study 
of Ben-David et al. (2013) who provide some preliminary empirical results showing that firms with 
miscalibrated CFOs tend to invest more.  
Theoretically, Hackbarth (2009) examines the investment behavior of optimistic and 
miscalibrated managers using a real option framework. He argues that firms with optimistic CEOs 
would invest early because a higher perceived growth rate in earnings raises the opportunity cost of 
waiting to invest. Miscalibrated CEOs would also invest early because they view projects as less 
uncertain, which reduce the option value of waiting for new information. As a result, both optimistic 
and miscalibrated CEOs would invest early and engage in more investment. 
Accordingly, I hypothesize that firms with optimistic CEOs are more likely to invest more 
because they overestimate the expected investment return. Moreover, firms with miscalibrated CEOs 
are also hypothesized to invest more because they underestimate the investment risk. 
H1a:  Optimistic CEOs invest more in comparison to other CEOs.  
H1b:  Miscalibrated CEOs invest more in comparison to other CEOs. 
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It is important to note that, while both hypotheses make predictions in the same direction, it 
is unlikely that they will enter with the same intensity and it might even be the case one effect 
dominates the other. These are empirical questions. Accordingly, the experimental design aims to 
tease out the marginal contribution of each aspect of overconfidence, reflected in H1a and H1b.  
Indeed, the empirical tests are akin to a horse race between these two dimensions in which the goal 
is to identify the distinctive role each plays in the broader concept of CEO overconfidence. 
One particular type of investment, acquisition, has received extensive attention in the 
behavioral corporate finance literature. Starting with the seminal work of Roll (1986), “hubris” theory 
suggests that managers are too confident about the benefits of mergers and acquisitions and bid 
excessively for the target. Malmendier and Tate (2008) also find that firms with optimistic CEOs 
undertake more acquisitions, and especially diversifying acquisitions, i.e., acquisitions of firms in 
industries that are different from the industries in which the acquirers are currently operating. 
Overconfident managers are more likely to engage in acquisitions for two distinct reasons. 
First, optimistic CEOs are likely to overestimate the potential synergies derived from mergers and 
acquisitions. Therefore, they would be more willing to engage in mergers and acquisitions. Second, 
miscalibrated managers may perceive acquisitions to be less risky and apply a lower discount rate to 
determine the NPV of their acquisitions. As a result, they may perceive more acquisition opportunities 
to have sufficiently high NPVs to undertake. Therefore, I predict that overconfident CEOs would be 
more likely to engage in acquisitions.  Furthermore, I predict that optimistic and/or miscalibrated 
CEOs would be more likely to acquire targets in industries in which the acquiring firms have not 
operated before because estimating synergies and discount rates is even more subjective and difficult 
in these situations.  
H2a:  Optimistic CEOs are more likely to engage in acquisitions (especially diversifying 
acquisitions) in comparison to other CEOs.  
H2b:  Miscalibrated CEOs are more likely to engage in acquisitions (especially diversifying 
acquisitions) in comparison other CEOs. 
3.3 Measuring Overconfidence 
Managerial overconfidence is very challenging to measure as it is not directly observable, 
particularly for empiricists. The most widely used measure for managerial overconfidence in the 
finance literature is one developed by Malmendier and Tate (2005, 2008) that is based on managers’ 
option exercise behaviors. Executives generally receive a large amount of stock and option grants as 
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part of their remuneration package. 41  In addition, their human capital and future employment 
prospects are highly dependent on firm outcomes. Therefore, executives should seek to diversify by 
exercising their deep-in-the-money option holdings early to reduce their exposure to firm-specific 
risks. Nevertheless, some executives hold on to their option holdings for a long period, even until the 
year of expiration. Hall and Murphy (2002) show that the timing and threshold to exercise options 
depends on individual wealth, risk aversion, and diversification. Nevertheless, given reasonable 
calibrations of these parameters, Malmendier and Tate (2005, 2008) conclude that such late exercise 
behavior is inconsistent with optimal decision making by executives. As a result, Malmendier and 
Tate (2005, 2008) classify executives who exhibit such late exercise behavior as overconfident. They 
argue that these executives are too optimistic about firm future performance, which induces them to 
hold on to their options beyond the optimal exercise point. Strictly speaking, the option-based 
measure is designed to measure optimism, the first facet of overconfidence. 
However, arguably, the option-based measure of overconfidence could also capture the 
miscalibration effect. If executives underestimate the risk of under diversification, they will be more 
willing to hold on to the unexercised options longer. Therefore, it is not readily clearly which facet 
of overconfidence does the option-based measure capture. In empirical work, studies do not usually 
clearly distinguish between optimism and miscalibration. For example, Hribar and Yang (2016) use 
the option-based measure to examine the impacts of both optimism and miscalibration on 
management earnings forecasts. Hirshleifer et al. (2012) also use the option-based measure to 
empirically test the risk-taking of overconfident CEOs. They find that firms with overconfident CEOs 
are associated with higher stock return volatility. These findings suggest that the option-based 
measure of overconfidence at least captures some of the miscalibration element. It is therefore unclear 
which facet of overconfidence plays a more important role when the option-based measure is used. 
Recognizing the gap in the empirical studies of overconfidence, Ben-David et al. (2013) 
provide the first empirical study attempting to examine optimism and miscalibration separately. In 
their surveys, Ben-David et al. (2013) ask CFOs to predict one-year and ten-year S&P 500 future 
returns. Using the survey responses, they construct (1) a measure of CFO optimism using CFOs’ 
return forecast errors and (2) a measure of CFO miscalibration using the narrowness of their return 
forecast intervals. The two measures are arguably more closely aligned with the definition of two 
                                               
41 Notably, stock options are required to be expensed after the implementation of accounting standard FAS 123R in 2005. 
Hayes, Lemmon, and Qiu (2012) report that on average (median), the percentage of stock options as part of CEO 
compensation has substantially dropped by approximately 44% (65%) three years following FAS 123R, respectively. 
Therefore, the adoption of FAS 123R may potentially reduce the economic importance of an options-based 
overconfidence measure such as Malmendier and Tate (2005) after 2005. 
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aspects of overconfidence employed in the behavioral corporate finance models: optimism is often 
modelled as overestimation of the mean, while miscalibration is usually defined as the 
underestimation of risk.  
In practice, researchers are severely limited in their ability to capture such distinction across 
a wider sample of executives. Management earnings forecasts provide me with a unique setting in 
which alternative overconfident measures can be derived from a larger number of executives. In 
particular, the vast majority of earnings forecasts issued by management (i.e., 90%, on average) are 
in the form of a range forecast rather than a point estimate. These range forecasts allow me to 
separately measure optimism and miscalibration. I classify executives who over-forecast earnings as 
optimistic. Motivated by Ben-David et al. (2013), I classify executives who issue earnings forecasts 
with narrower intervals as miscalibrated. 
3.3.1 Determinants of Management Earnings Forecasts  
Cheng and Lo (2006) argue that the CEO of a firm has the greatest influence over a wide 
range of corporate decisions, including earnings disclosure decisions. They find that managers 
increase the number of negative earnings forecasts before share purchases, and this effect is stronger 
for insider trades initiated by CEOs, which suggests that CEOs have the greatest influence over 
earnings forecasts. Similarly, using the option-based measure of CEO overconfidence, Hribar and 
Yang (2016) find that CEO overconfidence affects the propriety of management earnings forecasts, 
which also suggests that CEOs play an important role in earnings disclosure decisions. Therefore, in 
this study, I attribute the two facets of managerial overconfidence derived from management earnings 
forecasts to the firms’ CEOs. This approach is consistent with Otto (2014), who uses over-forecasts 
of earnings to identify optimistic CEOs. Attributing the overconfidence measures at the CEO level is 
also consistent with the finding reported by Bertrand and Schoar (2003) that managerial style matters. 
Management earnings forecasts provide a similar setting to the measurement of 
overconfidence in Ben-David et al. (2013). The main difference is that they ask CEOs to predict an 
exogenous event (e.g., next year’s S&P 500 returns) that is not affected by individual firm managers’ 
decisions.  Management forecasts can be affected by different firm characteristics and managerial 
incentives. For example, it may be more difficult to forecast earnings for firms with more volatile 
earnings, which may result in a larger forecast range that does not necessarily reflect CEO 
miscalibration. To attenuate the effect of these firm and managerial characteristics, I use a regression 
approach to partial out a range of confounding effects. I subsequently use the residuals to measure 
the two facets of CEO overconfidence.  
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Following the prior literature on management earnings forecasts, I use Equation 3.1 to control 
for a range of confounding effects: 
3.1) 
𝑀𝐹𝐸𝑡  𝑜𝑟 𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛𝑡  
= 𝛼0 + ∑ 𝛽𝑖𝐹𝑖𝑟𝑚 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖,𝑡−1
𝑖
  + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 ∗ 𝑌𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠
+ 𝑃𝐸 𝑄𝑢𝑖𝑛𝑡𝑖𝑙𝑒 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝜀𝑡 
 
Depending on which hypothesis is being tested -- either relating to optimism or to miscalibration -- 
the dependent variable takes one of two forms. First, with regard to optimism, MFEt is management 
forecast error computed as the difference between the mid-point of the forecast range and the actual 
earnings for year t scaled by the share price at the end of year t-1.42,43 Second, with regard to 
miscalibration, Precisiont is defined as the earnings forecast interval for year t scaled by the share 
price at the end of year t-1 and multiplied by negative one (i.e., -1 for ease of interpretation). That is, 
a higher value of Precision (i.e. a less negative value), the more precise is the forecast and the more 
miscalibrated is the CEO.44 A larger 𝜀𝑡  in each of the two regressions indicates a higher level of 
optimism and miscalibration. 
Five commonly used firm-level control variables are drawn from the prior literature on 
earnings forecasts (e.g., Gong, Li, & Wang, 2011; Hribar & Yang, 2016): (1) firm size (Firmsize); 
(2) market-to-book ratio (MB); (3) return on assets (ROA); (4) change in earnings (∆Earnings); and 
(5) accounting accruals (Accruals). I also control for three other groups of firm-level factors that have 
been found to be important in determining management earnings forecasts, namely: (1) the 
forecasting environment; (2) managerial incentives; and (3) the forecast horizon. I provide detailed 
definitions and calculations of these control variables in Section 3.6.1 Appendix A.  
First, to control for the forecasting environment that managers face when making their 
earnings forecasts, I also include earnings volatility (Earnings Vol) and a dummy variable for a loss-
                                               
42 It can be argued that CEOs’ asymmetric loss functions regarding earnings surprises imply that (i) CEOs are unlikely to 
place their earnings expectations at the midpoint of range forecasts, but rather that CEOs’ expectations are close to the 
upper bound of range forecasts, and (ii) that the expectation is that CEOs will on average under forecast increasing the 
likelihood that actual earning “beat” forecast (as revealed in Table 3.2). As such, my definition of optimism implies that 
the study focuses on a sample of CEOs that exhibit “extreme” optimism, negating the influence of the asymmetric loss 
function. I thank the examiner for bringing this perspective to my attention. 
43 Actual earnings are obtained from the IBES Guidance database to ensure consistency with the earnings forecasts. 
44 Following Hribar and Yang (2016), I assign missing value to Precision for a point earnings estimate. 
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making firm (Loss).45 As documented by Ajinkya, Bhojraj, and Sengupta (2005), firms with more 
outside directors and higher institutional ownership are more likely to issue more specific and less 
optimistic earnings forecasts. As a result, I also control for the proportion of independent directors 
(Independent) and institutional ownership (Inst. Ownership). As argued by Rogers and Stocken 
(2005), firms are more likely to issue less optimistic forecasts if the litigation risk is high and when 
the market is more concentrated in order to discourage new entrants. Bamber and Cheon (1998) also 
find that when proprietary information costs are high, managers are less willing to reveal information, 
which results in lower forecast precision. Therefore, I include the Hirfindahl-Hirschman index (HHI) 
to control for the level of industry competition and a dummy variable for industries with high 
litigation risk (Litigation). All these control variables are measured as of fiscal year t-1.  
Second, to control for managerial incentives in providing biased positive earnings forecasts 
during M&A and financing activities, I follow Gong et al. (2011) and Hribar and Yang (2016) and 
include firms’ M&A (MA) and financing activities (Net Equity Issue) during year t in the regression 
models. These variables are important for the study because I am examining the impact of 
overconfidence on firms’ investment behavior and merger and acquisition activities. If firms tend to 
over-forecast earnings prior to engaging in M&As, I could potentially wrongly attribute a positive 
relation between earnings forecast errors and M&A activities to CEO overconfidence if I do not 
control for this biased incentive effect. Having said that, CEOs may not provide biased estimates as 
CEOs bear a cost for issuing biased estimates and then subsequently miss their earnings forecasts. 
For example, Lee et al. (2012) find that CEOs are more likely to get fired if they provide a larger 
magnitude of absolute forecasts errors (positive or negative) when firm performance is poor.  
Third, to control for the information available when a forecast is made, I include the forecast 
horizon (Horizon), which is the number of days between the management forecast date and the fiscal 
period end date (Bamber & Cheon, 1998; Johnson, Kasznik, & Nelson, 2001). In the earnings 
forecasts regression, I also include the Fama-French 48 industries by year fixed effects using the 
interactions between the 48 industries and year dummies. These variables are used to control for the 
effects of time-varying industry characteristics and macroeconomic conditions on management 
earnings forecasts. In addition to the prior literature on management earnings forecasts, I also include 
dummy variables for the Price-to-Earnings (PE) ratio quintiles in each year. The PE ratio is defined 
as the ratio of the share price, which is used as a deflator for MFE and Precision, to the mid-point of 
                                               
45 Earning volatility can also control for the earnings uncertainty arising from investment uncertainty and mitigate the 
concern that earnings forecast range is influenced by investment uncertainty.  
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the earnings forecasts. These variables are included to avoid the mechanical relation introduced by 
the scaling factor.46  
I obtain the optimism and miscalibration residuals from the forecast error and forecast 
precision regressions, respectively. The higher the optimism (miscalibration) residuals are, the more 
optimistic (miscalibrated) are the CEOs. To reduce the noise contained in these residuals, I aggregate 
them at the CEO’s personal level. That is, I average the residuals from all the earnings forecasts issued 
by a particular CEO. I then compare the average residual value to the median of the average residual 
value for all CEOs and form dummy variables based on classifying a CEO as 
optimistic (miscalibrated) if the average residual from the forecast error (precision) regression is 
greater than the median value.  
The decision to employ dummy variables reflects a challenging research design tradeoff. 
Using dummy variables may result in the loss of some information content in each individual earnings 
forecast.47  However, the measurement of overconfidence is inherently difficult as the proxies are 
plagued by substantial noise, to the extent that the noise component can easily swamp the underlying 
economic signal. Accordingly, I choose to adopt a cautious and conservative dummy variable method 
to measure CEO overconfidence.48,49 
                                               
46 For example, suppose two firms issue identical earnings forecasts of $0.9 to $1.1 per share, with actual earnings per 
share realized being $0.9. The share prices of firms A and B are $10 and $20, respectively. Accordingly, firm A has a PE 
ratio of 10 based on the forecast mid-point of $1 per share, while firm B has a PE ratio of 20. All else being equal, in this 
case, firm A will have a higher forecast error and a lower (i.e., more negative) forecast precision than its counterpart firm 
B. However, this misleading conclusion is driven by the lower PE ratio of firm A. As a result, if I do not control for the 
difference in PE ratios, the overconfidence measure derived from the regression will be mechanically correlated with the 
PE ratio when I use share price as the scaling factor and will bias the results of the subsequent tests. Notably, the results 
are qualitatively similar if I exclude the PE ratio quintile dummies and only include the Fama-French 48 industries by 
year fixed effects. 
47 The dummy variable classification approach assumes that CEO overconfidence is a personal fixed effect; hence, it is 
not time-varying. I address the issue of overconfidence persistence in Section 3.3.5.  
48 The percentage of CEOs classified as optimistic or miscalibrated may be slightly different from 50% in the main tests, 
as the sample of CEOs used may differ due to the availability of data for each regression.  
49 As a robustness test, I also classified CEOs into quintiles based on the average regression residuals (i.e., in this case the 
optimism and miscalibration measures have five different levels of values). The main results presented in this chapter 
remain qualitatively similar. 
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The measures of optimism and miscalibration should be viewed as relative measures among 
CEOs, as I am not comparing them to theoretically unbiased forecasts.50 However, this approach is 
sufficient for my task because I am interested in how the relative variation in the level of optimism 
and miscalibration is related to the relative outcome of firm policies. 
3.3.2 Descriptive Statistics  
3.3.2.1 Sample Selection and Data Sources 
I retrieve all management earnings forecasts data in the period from 2001 to 2014 from the 
IBES Guidance database. This database provides relatively comprehensive coverage starting from 
1995. However, I restrict the sample to start from 2001, because only limited number of management 
earnings forecasts are available before the passage of the Regulation Fair Disclosure on October 23, 
2000. This sample restriction is also observed in Hribar and Yang (2016).  
Qualitative and open-ended forecasts are excluded because they are not specific enough to 
define forecast errors and ranges. As argued by Hribar and Yang (2016), management overconfidence 
is more likely to manifest itself in annual earnings forecasts where the earnings are most likely to be 
uncertain. Accordingly, I only retain annual earnings forecasts to identify overconfident managers. 
Following the prior literature (e.g., Cheng, Luo, & Yue, 2013; Gong et al., 2011), I exclude pre-
announcement forecasts (i.e., forecasts made after fiscal period end) and forecasts made in previous 
fiscal years, as the information available to managers for such forecasts could be materially different 
from other forecasts made during the year. To maximize the observations of management earnings 
forecasts and hence reduce the noise in the overconfidence measure, I retain all forecasts made during 
the fiscal year.  
To identify the CEO in each year, I merge the earnings forecast data with data from 
Execucomp. The main limitation of the analysis is that Execucomp only covers S&P 1500 firms.  
However, this restriction is also necessary as various CEO-level control variables in the main tests, 
such as stock and option ownership, are derived from Execucomp.51  I then match the sample of 
earnings forecasts to the CRSP/Compustat Merged (CCM) database to obtain firm-level control 
variables. Board information and institutional ownership are derived from RiskMetrics and Thomson 
                                               
50 CEO may under forecast earnings or provide a wider forecast range due to an underlying asymmetric loss function. 
However, this concern is mitigated by the fact that optimism and miscalibration are relative measures. Nevertheless, the 
implicit assumption in this thesis is that the potential forecasting bias resulting from an asymmetric loss function is the 
same across all CEOs.   
51 This restriction also applies to other studies such as Hirshleifer et al. (2012), who rely on Execucomp stock options 
data to measure CEO overconfidence.  
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Reuters, respectively. Lastly, to be consistent with my main tests, I exclude financial firms (SIC codes 
between 6000 and 6999). 
3.3.2.2 Descriptive Statistics for Management Earnings Forecasts 
Table 3-1 Management Earnings Forecasts Sample Selection and Distribution 
Panel A. Sample Selection Criteria  
Annual management earnings forecasts for fiscal year 2001 to 2014 66,453 
Less: Forecasts that are not point or range estimates (3,757) 
Less: Forecasts not issued within fiscal year t (6,235) 
Total point and range earnings forecasts issued in fiscal year t 56,461 
Less: Forecasts unmatched to CRSP-Compustat Merged (CCM)  
          and Execucomp databases 
(21,288) 
Less: Financial Industry (SIC 6000 – 6999) (2,649) 
Less: Forecasts with missing control variables (12,224) 
Final Sample 20,300 
Panel B. Sample Distribution  
Forecast Year 
Number of 
Forecasts 
Percentage of Yearly Total 
Forecasts (%) 
Proportion of Range Forecasts to 
Total Forecasts by Year (%) 
2001 638 3.14 80.72 
2002 1,042 5.13 81.86 
2003 1,144 5.64 87.94 
2004 1,378 6.79 90.06 
2005 1,414 6.97 92.50 
2006 1,581 7.79 91.97 
2007 1,330 6.55 90.08 
2008 1,518 7.48 88.54 
2009 1,507 7.42 90.44 
2010 1,797 8.85 94.27 
2011 1,691 8.33 94.86 
2012 1,815 8.94 90.63 
2013 1,765 8.69 91.39 
2014 1,680 8.28 91.49 
Total 20,300 100.00 89.77 
Table 3-1 reports the sample selection procedure and the distribution of the management 
earnings forecasts. Panel A shows that there are 20,300 management earnings forecasts with non-
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missing control variables. Panel B presents the time-series distribution and the percentage of range 
forecasts for each year. Generally, the number of earnings forecasts within the sample has increased 
over time. In recent years, the number of earnings forecasts captured by the sampling has been quite 
stable at approximately 1,600 to 1,800 per year. Among the 20,300 forecasts, 18,375 (89.77%) of 
them are in the form of a range, and the remaining 1,925 (10.23%) are point estimates. The very high 
percentage of range estimates (i.e., 89.77%) is consistent with the findings documented by Hribar and 
Yang (2016) who report 85.59% range forecasts between 2001 and 2010. 
In unreported results, approximately 43.4% of the firm-year observations and 51.5% of the 
CEOs in the sample have at least one earnings forecast. As a result, the management earnings forecast-
based overconfidence measure is available for a large portion of the CEOs in the sample. Of those 
CEOs that issue earnings forecasts, on average, fifteen sampled earnings forecast estimates are 
available throughout the sample period. 
Table 3-2 Management Earnings Forecasts and Firm Characteristics Summary 
Statistics 
This table shows the summary statistics for the dependent variables and firm-level control variables in the 
management earnings forecast regression. The sample contains 20,300 (18,375) observations for point (range) 
forecasts and covers 2001 to 2014. Details of all variable measurements are provided in Appendix A.  
 N Mean Std. Dev. Min. Median Max. 
MFE 20,300  -0.000 0.010 -0.037 -0.001 0.070 
Precision 18,375  -0.004 0.003 -0.020 -0.003 0.000 
Horizon 20,300  195.672 100.026 0.000 200.000 365.000 
Firmsize 4,814  7.903 1.476 4.660 7.810 12.491 
MB 4,814  3.255 2.895 0.306 2.408 19.435 
ROA 4,814  0.068 0.064 -0.311 0.060 0.299 
∆Earnings 4,814  0.001 0.078 -0.944 0.006 0.407 
Accruals 4,814  -0.056 0.059 -0.348 -0.050 0.134 
Earnings Vol 4,814  0.031 0.039 0.001 0.019 0.306 
Loss 4,814  0.063 0.243 0.000 0.000 1.000 
Independent 4,814  0.755 0.141 0.222 0.778 0.923 
Inst. Ownership 4,814  0.763 0.162 0.217 0.785 1.000 
HHI 4,814  0.268 0.211 0.042 0.213 1.000 
Litigation 4,814  0.241 0.427 0.000 0.000 1.000 
MA 4,814  0.217 0.412 0.000 0.000 1.000 
Net Equity Issue 4,814  0.031 0.174 0.000 0.000 1.000 
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Table 3-2 reports the summary statistics of variables in the management earnings forecast 
regressions. All variables are winsorized at 1% and 99% to eliminate the effect of outliers. On 
average, CEOs slightly under-forecast relative to the actual earnings in the sample, as evidenced by 
the negative MFE. The average range forecasts provided by CEOs are approximately 0.4% of the 
share price, and the average gap between earnings forecasts and the fiscal year end is approximately 
196 days. The firm-level control variables are generally in line with Gong et al. (2011) and Hribar 
and Yang (2016). More specifically, on average, 6.3% of the firm-year observations in the sample 
represent loss-making firms, while 21.7% engage in M&A activity and 3.1% issue equity that is 
greater than 5% of total firm assets (i.e., Net Equity Issue). In the sample, a typical firm has a market-
to-book value of 3.3, and its rate of return on assets is 6.8%. Moreover, the majority of directors are 
independent directors (75.5%). The sample average institutional investors ownership is 
approximately 76.3%. 
3.3.3 Estimation Results for CEO Overconfidence Measures 
Table 3-3 presents the results for the management earnings forecast error and precision 
regressions in columns (1) and (2), respectively. Column (1) indicates that larger firms over-forecast 
their earnings, while growth firms under-forecast their earnings. Consistent with Gong, Li, and Xie 
(2009), I find that firms with higher accruals are associated with higher forecast errors. I also observe 
that firms are more likely to issue optimistic forecasts when the forecast is made more distant in time 
from the fiscal year end. However, I do not find that independent directors and institutional ownership 
reduce forecast optimism, in contrast to the findings in Ajinkya et al. (2005). Moreover, industry 
concentration and litigation do not seem to have the effect of reducing forecast errors in the sample, 
consistent with the findings reported by Gong et al. (2011). 
Turning to the forecast precision regression in column (2), firms with larger size, higher 
growth and higher profitability provide more precise earnings forecasts. Similar to Cheng et al. 
(2013), the results suggest that firms reduce their forecast precision when facing higher earnings 
uncertainty. This result is shown by the negative relation between earnings forecast precision and 
earnings volatility, the loss-making indicator, and the forecast horizon. Consistent with Ajinkya et al. 
(2005), firms with higher institutional ownership are associated with narrower forecast intervals. In 
the sample, firms issue more precise earnings forecasts when the litigation risk is high and when they 
are about to engage in M&A transactions. On the other hand, firms with higher accruals and larger 
proportion of independent directors are more likely to issue less precise forecasts. 
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Table 3-3 Management Earnings Forecast Regressions 
This table presents the management earnings forecast regression results. The models estimated are discussed in Section 
3.3.1. The sample contains 20,300 (18,375) observations for forecast error (precision) regressions and covers 2001 to 
2014. The dependent variables are MFE and Precision. All control variables are measured at the last fiscal year-end 
(except for MA and Net Equity Issue), and details of their measurements are presented in Section 3.6.1 Appendix A. 
Fama-French 48 Industries by year fixed effects are included. Standard errors are clustered at the firm level. The p-value 
is reported in parentheses, and ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Constants 
are not reported. 
Independent  
Variables 
Dependent Variables  
MFEt 
MAT1 
0.034*** 
0.017 
(0.004) 
(0.159) 
-0.029*** 
-0.013* 
(0.000) 
(0.057) 
0.010** 
0.005 
(0.022) 
(0.232) 
0.486*** 
0.678** 
(0.008) 
(0.013) 
-0.239 
-1.140* 
(0.688) 
(0.056) 
-0.101 
0.039 
(0.122) 
(0.509) 
0.006 
-0.003 
(0.121) 
(0.426) 
-0.014 
-0.003 
(0.663) 
(0.913) 
0.005 
-0.158* 
(0.947) 
(0.068) 
-0.268 
-0.229 
(0.461) 
(0.527) 
-0.007 
0.043*** 
(0.641) 
(0.006) 
-0.000 
-0.000 
(0.750) 
(0.444) 
0.016 
-0.026 
(0.590) 
Precisiont 
ST4 
ST5 
0.037** 
0.016 
0.004 
(0.023) 
(0.377) 
(0.843) 
-0.038*** 
-0.021 
0.003 
(0.001) 
(0.118) 
(0.857) 
0.013** 
0.008 
-0.001 
(0.024) 
(0.248) 
(0.880) 
1.231*** 
0.963** 
0.312 
(0.000) 
(0.012) 
(0.457) 
0.030 
0.988 
1.696 
(0.966) 
(0.258) 
(0.103) 
-0.232*** 
-0.288*** 
-0.311*** 
(0.005) 
(0.004) 
(0.007) 
0.013*** 
0.016*** 
0.017** 
(0.005) 
(0.004) 
(0.011) 
-0.004*** 
-0.005*** 
-0.005*** 
(0.000) 
(0.000) 
(0.000) 
Firmsizet-1 0.000*** 0.000*** 
 (0.004) (0.000) 
MBt-1 -0.000*** 0.000*** 
 (0.000) (0.000) 
ROAt-1 0.004 0.013*** 
 (0.204) (0.000) 
∆Earningst-1 0.002 0.001 
 (0.646) (0.116) 
Accrualst-1 0.009*** -0.005*** 
 (0.003) (0.000) 
Earnings Volt-1 0.002 -0.008*** 
 (0.679) (0.000) 
Losst-1 -0.001 -0.001* 
 (0.356) (0.079) 
Independentt-1 0.001 -0.001** 
 (0.276) (0.016) 
Inst. Ownershipt-1 0.000 0.001* 
 (0.703) (0.074) 
HHIt-1 001 0.000 
 398 (0.561) 
Litigationt-1 0 0.001*** 
 ( 151) (0.000) 
MAt .000 0.000*** 
 ( .924) (0.000) 
Net Equity Issuet -0.003*** 0.000 
 (0.000) (0.626) 
Horizont-1 0.000*** -0.000*** 
 (0.000) (0.000) 
Industries by Year Fixed Effect Yes Yes 
PE Quintiles Fixed Effect Yes Yes 
Observations 20,300 18,375 
Adjusted R2 0.227 0.338 
As described in Section 3.3.1, I classify CEOs as optimistic and miscalibrated using residuals 
from the respective regressions in Table 3-3. I present the residuals from the earnings forecast error 
and precision regressions in Panels A and B in Figure 3-1, respectively. Both series of residuals are 
centered at approximately 0 and are close to a normal distribution. As discussed earlier, I average the 
residuals of the earnings forecast errors (precision) by each CEO and classify each CEO as optimistic 
(miscalibrated) if their average residuals from the earnings forecast error (precision) regression are 
greater than the median of all their counterpart CEOs’ average residuals. The measures of optimism 
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and miscalibration have a negative correlation of 12.2% with a p-value of less than 1%, which is 
consistent with Moore and Healy (2008)’s finding that miscalibration seems to reduce the effect of 
optimism 
Figure 3-1 Distribution of Residuals from the Management Earnings Forecast Regressions 
Panel A. Forecast Error Residuals 
 
 
Panel B. Forecast Precision Residuals 
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3.3.4 Are CEOs Miscalibrated?  
I have so far attributed narrower earnings forecast ranges to CEO miscalibration.  However, 
such behavior might not necessarily reflect miscalibration, but rather superior forecasting skill. With 
this alternative explanation, I would expect the probability of actual earnings falling within 
miscalibrated CEOs’ narrower earnings forecast ranges to be at least as high as that for other CEOs, 
reflecting their superior earnings forecasting skills. Therefore, I examine whether the miscalibration 
measure is merely a reflection of better forecasting skills. 
Earnings forecasts provide price-sensitive information to the market, and they are an 
important channel for management to distribute information (Gong et al., 2009). As a result, managers 
are expected to provide a forecast range in which they have high confidence. Although I do not have 
a specific threshold for such a confidence interval and it probably varies across time and managers, a 
relatively high value is expected. For example, if managers allow one standard deviation in their 
forecasts and the distribution of earnings is normal, I would expect 67% of the actual earnings to fall 
within the forecast range. 
Table 3-4 reports the distribution of actual earnings when compared to the earnings forecast 
ranges. Specifically, I am interested in the proportion of actual earnings that fall outside of the forecast 
range. As shown in Table 3-4, out of 18,375 range forecasts issued in the sample, approximately 
67.0% of the actual earnings fall outside of the forecast range. This point estimate is conservative, as 
I have excluded point forecasts, i.e., those forecasts with range of zero.  This result is quite surprising, 
and it indicates that managers are generally too confident in their ability to forecast earnings 
accurately. This result is consistent with Goel and Thakor (2008), who model firms’ internal 
promotion processes as a tournament where overconfident CEOs have a better chance of being 
promoted to CEO. Given this observation, it is important to re-emphasize that the measure of 
miscalibration is a relative measure, as most CEOs could be classified as miscalibrated by most 
reasonable benchmarks. 
Table 3-4 Actual Earnings versus Earnings Forecast Range 
This table reports the distribution of actual earnings that fall outside and inside of the earnings forecast 
range on the full earnings forecasts sample. It further provides breakdowns for earnings forecasts issued 
by miscalibrated CEOs and other CEOs. The percentage of the sample total is reported in parentheses. 
A t-test is conducted to test the difference between the two subsamples. ***, **, and * indicate 
significance at the 1%, 5%, and 10% level, respectively. 
 Full Sample Miscalibrated CEOs Other CEOs 
Outside Range 12,314 (67.0%) 6,503 (71.3%***) 5,811 (62.8%) 
Inside Range 6,061 (33.0%) 2,621 (28.7%***) 3,440 (37.2%) 
Total  18,375 (100%) 9,124 (100%) 9,251 (100%) 
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Table 3-4 further reports the distribution of actual earnings compared to the earnings forecasts 
issued by two groups of CEOs based on their miscalibration. For CEOs with higher precision 
measures, 71.3% of actual earnings are outside of their forecast ranges, in comparison to only 62.8% 
for other CEOs.  This indicates that the miscalibration measure indeed captures behavioral bias rather 
than better forecasting skills.  
To formally test whether the miscalibration measure captures superior forecasting skill, I 
estimate a logistic regression to model the likelihood of actual earnings falling outside of the forecast 
range. I define the dependent variable, OUT, as a dummy variable that takes the value of one if the 
actual earning falls outside of the forecast range and zero otherwise. I have included the same set of 
control variables as in the earnings forecast precision regression. The main variable of interest is the 
measure of miscalibration. If this measure captures forecasting skill, I would expect a negative (or 
non-significant) sign. In contrast, a positive sign would indicate that the measure captures 
miscalibration bias.  
Table 3-5 Miscalibration and Actual Earnings Outside of Forecast Range 
This table presents the logistic regression examining the effect of optimism and miscalibration on the probability of actual 
earnings falling outside of the forecast range. The sample covers 2001 to 2014. The dependent variables are OUT and 
OUT Low. OUT is a dummy variable that takes a value of one if the actual earnings fall outside of the forecast range and 
zero otherwise. OUT Low is a dummy variable that takes a value of one if the actual earnings fall below the forecast range 
and zero otherwise. For brevity, control variables are not reported. All control variables are measured at the last fiscal 
year-end (except for MA and Net Equity Issue), and details of their measurements are presented in Section 3.6.1 Appendix 
A. Fama-French 48 Industry fixed effects and year fixed effects are included. Standard errors are clustered at the firm 
level. The p-value is reported in parentheses, and ***, **, and * indicate significance at the 1%, 5%, and 10% level, 
respectively. Constants are not reported. 
Independent  
Variables 
Dependent Variables  
OUT 
MAT1 
0.034*** 
0.017 
(0.004) 
(0.159) 
-0.029*** 
-0.013* 
(0.000) 
(0.057) 
0.010** 
0.005 
(0.022) 
(0.232) 
0.486*** 
0.678** 
(0.008) 
(0.013) 
-0.239 
-1.140* 
(0.688) 
(0.056) 
-0.101 
0.039 
(0.122) 
(0.509) 
0.006 
-0.003 
(0.121) 
OUT Low 
Optimism -0.077 1.186*** 
 (0.321) (0.000) 
Miscalibration 0.388*** -0.081 
 (0.000) (0.298) 
Firm-level Control Variables Yes Yes 
Industry Fixed Effect Yes Yes 
Year Fixed Effect Yes Yes 
Observations 18,297 18,347 
Pseudo R2 64 0.137 
Table 3-5 presents the results of the logistic regression. Confirming the univariate findings in 
Table 3-4, CEOs classified as miscalibrated are more likely to issue earnings forecast ranges that are 
too narrow, i.e., where the actual earnings subsequently fall outside of the forecast ranges. Optimism, 
on the other hand, is negatively correlated (albeit not statistically significant) with the probability of 
earnings falling outside of the forecast range. When I change the dependent variable to OUT Low, 
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which takes a value of one if the actual earnings fall below the lower bound of the earnings forecasts, 
the results show that CEOs that I identify as optimistic have a much higher probability (17.9% higher 
in unreported results) of having the actual earnings fall lower than the forecast range, consistent with 
these CEOs being optimistic in their earnings forecasts.  
3.3.5 Persistence of Overconfidence 
I treat CEO optimism and miscalibration as a personal fixed effect, which is consistent with 
studies that use the option-based measure of overconfidence (e.g., Malmendier & Tate, 2005, 2008). 
In this section, I check whether the assumption of overconfidence persistence is statistically valid. 
Instead of aggregating the residuals at the CEO level across all years, I classify CEOs as 
optimistic or miscalibrated year by year as long as they have a valid earnings forecast during a given 
year. Specifically, I average the residuals from the earnings forecast regressions for a CEO each year 
and classify the CEO as optimistic or miscalibrated if the average value is greater than the median 
value for all CEOs for that year. If CEO overconfidence is persistent over time, I would observe that 
past-year optimism or miscalibration has predictive power for an optimism or miscalibration 
classification in the current year, respectively. 
Table 3-6 reports the logistic regressions modeling the likelihood of being classified as 
optimistic (miscalibrated) using past one-year and/or two-year optimism (miscalibration) as 
independent variables. The results show that a past-year classification is significantly positively 
correlated with the likelihood of being classified as optimistic or miscalibrated again in the current 
year. Consistent with Moore and Healy (2008), I find that miscalibration is quite persistent, and more 
so than optimism. Specifically, the probability of a CEO classified as miscalibrated (optimistic) 
increases from 25.8% (39.2%) to 74.2% (61.3%) if he/she was classified as miscalibrated (optimistic) 
last year. Therefore, my assumption of overconfidence persistence appears to be reasonable.  
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Table 3-6 Regression Results for Persistence of Overconfidence Measures 
This table presents the logistic regressions examining the effect of past one- and/or two-year optimism and miscalibration 
on the current year optimism and miscalibration classification. The sample covers 2001 to 2014. The dependent variables 
are optimism and miscalibration classification in the current year. The independent variables are optimism and 
miscalibration in year t-1 and/or t-2. Standard errors are clustered at the CEO level. The p-value is reported in parentheses, 
and ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Constants are not reported. 
Independent  
Variables 
Dependent Variables  
Optimism(t) Optimism(t) Miscalibration(t) Miscalibration(t) 
Optimismt-1 0.898*** 0.817***   
 (0.000) (0.000)   
Optimismt-2  0.266**   
  (0.003)   
Miscalibrationt-1   2.023*** 1.806*** 
   (0.000) (0.000) 
Miscalibrationt-2    0.706*** 
    (0.000) 
Observations 3,225 2,220 2,934 1,985 
Pseudo R2 0.035 0.036 0.163 0.187 
 
3.4 CEO Overconfidence and Corporate Investment Decision 
My Hypothesis 1 and Hypothesis 2 predict that both optimistic and miscalibrated CEOs invest more 
and engage in more M&As in comparison to other CEOs. 
3.4.1 Research Design 
3.4.1.1 Sample Selection and Data Sources 
I obtain firm-level variables from Compustat for the sample period from 2001 to 2014. I 
restrict the sample to start in 2001 due to the increased availability of management earnings forecast 
data to measure CEO overconfidence after the passage of the Regulation Fair Disclosure on October 
23, 2000. Stock returns are collected from CRSP. Executives’ personal-level data such as option and 
stock ownership are obtained from Execucomp. Following convention, I exclude financial firms (SIC 
codes between 6000 and 6999) in the main tests. To eliminate the effect of outliers, I winsorize all 
variables at 1% and 99%. In total, I have 6,286 observations with non-missing CEO optimism, CEO 
miscalibration and firm-level control variables, and I label this sample the “investment sample”.  
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3.4.1.2 Model Specification        
3.2) 
𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑡
= 𝛼0 + 𝛼1𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 + 𝛼2𝑀𝑖𝑠𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛
+ ∑ 𝛽𝑖𝐹𝑖𝑟𝑚 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖,𝑡−1
𝑖
+ 𝛾1𝐶𝐸𝑂 𝐷𝑒𝑙𝑡𝑎 𝑖,𝑡−1
+ 𝛾2𝐶𝐸𝑂 𝑉𝑒𝑔𝑎 𝑖,𝑡−1 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑦𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠
+ 𝜀𝑡 
 
 
I use Equation 3.2 to test my Hypotheses 1 and 2 on corporate investment and M&A activities. 
The main variables of interest are CEO Optimism and Miscalibration, which are defined using 
management earnings forecast data, as described in Section 3.3. As predicted by Hypotheses 1 and 2, 
optimistic and miscalibrated CEOs would both invest more and engage in more M&As. 
H1a & H2a: 𝛼1> 0 
H1b & H2b: 𝛼2 > 0. 
The investment analysis employs the following five alternative measures of investment: (1) 
Total Real Investment; (2) Total Capex; (3) Acquisition; (4) Expansion Capex; and (5) R&D. Total 
Real Investment is defined as capital expenditures (capx, Compustat acronym) plus acquisitions (aqc) 
less sales of property, plant and equipment (sppe). This definition is slightly different from that used 
by Ben-David et al. (2013), who also include increases and sales of investments (inch, siv) in the 
calculation of total investment. 52  However, their measure could potentially include financial 
investments such as investments in securities, whereas I am more interested in investments in real 
assets. I then separate Total Real Investment into Total Capex and Acquisition. The definition of Total 
Capex is consistent with Coles, Daniel, and Naveen (2006), who define it as capital expenditures less 
sales of property, plant and equipment. I then further divide Total Capex into Expansion Capex and 
Sustaining Capex (proxied by depreciation and amortization, dp). Moreover, I am also interested in 
the impact of overconfidence on R&D spending, and I use R&D (rdx) as one of the investment 
dependent variables.53 The relations between the various measures of investment are summarized in 
Figure 3-2. 
                                               
52 The results are qualitatively similar when using the total investment measure in Ben-David et al. (2013). 
53 I have replaced missing R&D values with zero. However, the results are not sensitive to including a dummy variable 
to denote missing R&D values, as suggested by Koh and Reeb (2015). 
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Figure 3-2 Measures of Investment and Their Relationships (Compustat acronym is shown in 
parentheses) 
 
 
 
All control variables are consistent with the prior literature (Ben-David et al., 2013; Coles et 
al., 2006; Hirshleifer et al., 2012). Specifically, the set of control variables comprise: Sales, capital 
intensity measured as property, plant and equipment per employee (PPE/Emp), Stock Return, Tobin’s 
Q, Sales Growth, Profitability, Book Leverage, Cash, Vega and Delta. Coles et al. (2006) find that 
CEOs with higher sensitivity of wealth to stock volatility (Vega) invest more in R&D but less in 
property, plant and equipment (PPE). On the other hand, CEOs with higher sensitivity of wealth to 
share price (Delta) invest less in R&D but more in PPE. As a result, I have also included Delta and 
Vega of the CEO as additional control variables. The calculation of Delta and Vega follows Core and 
Guay (2002). All control variables are defined in Section 3.6.1 Appendix A. 
     
66 
 
  
Table 3-7 CEO Overconfidence and Corporate Investment -- Summary Statistics 
This table shows the summary statistics for the dependent variables and control variables in the CEO Overconfidence and Corporate Investment regressions. Panel A summarizes the 
entire investment sample. Panel B (Panel C) further partitions the sample into optimistic CEO and non-optimistic CEO (miscalibrated CEO and non-miscalibrated CEO) subsamples. 
A CEO is deemed to be optimistic (miscalibrated) if the average residuals from the management earnings forecast error (precision) regression are above its corresponding median 
value. For more details on the classification of optimism and miscalibration, refer to Section 3.3.1. Details of all variable measurements are provided in Section 3.6.1 Appendix A. t-
tests are conducted to test for differences between the means for the optimistic and non-optimistic (miscalibrated and others) subsamples. *, **, *** indicate significance at the 10%, 
5%, and 1% level, respectively. 
Panel A: Pooled sample 
 N Mean Std. Dev. Min. Median Max. 
Dependent Variable       
Total Real Investment 4,168  0.094 0.114 -0.102 0.057 0.737 
Total Capex 4,314  0.046 0.045 0.000 0.033 0.317 
Acquisition 6,067  0.043 0.094 -0.001 0.005 0.552 
Exp. Capex 4,313  0.002 0.047 -0.718 -0.003 0.510 
R&D 6,286  0.028 0.045 0.000 0.003 0.254 
Independent Variables       
Optimism 6,286  0.470 0.500 0.000 1.000 1.000 
Miscalibration 6,286  0.509 0.500 0.000 1.000 1.000 
Sales ($m) 6,286  5768.1 11204.0 67.8 2019.5 82559.0 
PPE/Emp 6,286  214.2 473.8 2.3 43.0 4327.2 
Stock Return 6,286  0.145 0.396 -0.760 0.119 1.749 
Tobin’s Q 6,286  1.875 1.063 0.739 1.543 7.311 
Sales Growth 6,286  0.075 0.170 -0.608 0.073 0.706 
Profitability 6,286  0.161 0.086 -0.124 0.147 0.507 
Book Leverage 6,286  0.233 0.161 0.000 0.237 0.739 
Cash 6,286  0.135 0.163 0.001 0.070 0.847 
Delta ($,000) 6,286  649.8 1300.7 6.3 274.7 11572.0 
Vega ($,000) 6,286  181.1 243.2 0.0 92.3 1491.3 
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Table 3-7 CEO Overconfidence and Corporate Investment Summary Statistics 
(Continued) 
 
Panel B: Optimistic versus Non-Optimistic Subsamples 
 Optimistic CEOs 
(610 CEOs) 
Non-Optimistic CEOs 
(612 CEOs) 
Variables N Mean Median Std. Dev. N Mean Median Std. Dev. 
Dependent Variable         
Total Real Investment 1,940  0.092 0.057 0.112 2,228  0.095 0.057 0.115 
Total Capex 1,989  0.047 0.033 0.046 2,325  0.045 0.033 0.043 
Acquisition 2,864  0.042 0.004 0.093 3,203  0.044 0.005 0.094 
Exp. Capex 1,988  0.002 -0.003 0.046 2,325  0.002 -0.002 0.047 
R&D 2,952  0.022*** 0.000 0.042 3,334  0.032 0.009 0.047 
Independent Variables         
Sales ($m) 2,952  5165.3*** 1918.4 9323.4 3,334  6301.8 2061.9 12615.1 
PPE/Emp 2,952  213.1 40.7 465.6 3,334  215.1 45.0 481.0 
Stock Return 2,952  0.131*** 0.100 0.395 3,334  0.157 0.133 0.397 
Tobin’s Q 2,952  1.736*** 1.429 0.973 3,334  1.997 1.672 1.122 
Sales Growth 2,952  0.067*** 0.062 0.175 3,334  0.083 0.083 0.166 
Profitability 2,952  0.162 0.146 0.087 3,334  0.159 0.150 0.085 
Book Leverage 2,952  0.254*** 0.258 0.159 3,334  0.215 0.208 0.161 
Cash 2,952  0.114*** 0.056 0.145 3,334  0.153 0.086 0.175 
Delta ($,000) 2,952  524.2*** 227.8 1015.2 3,334  760.9 329.9 1500.5 
Vega ($,000) 2,952  156.0*** 84.7 204.2 3,334  203.2 100.1 271.2 
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Table 3-7 CEO Overconfidence and Corporate Investment Summary Statistics 
(Continued) 
 
Panel C: Miscalibrated versus the Remaining Subsamples 
 Miscalibrated CEOs 
(615 CEOs) 
Non-Miscalibrated CEOs 
(607 CEOs) 
Variables N Mean Median Std. Dev. N Mean Median Std. Dev. 
Dependent Variable         
Total Real Investment 2,176  0.098*** 0.059 0.117 1,992  0.089 0.054 0.109 
Total Capex 2,273  0.043*** 0.032 0.039 2,041  0.049 0.035 0.050 
Acquisition 3,065  0.050*** 0.007 0.100 3,002  0.036 0.003 0.086 
Exp. Capex 2,272  0.002 -0.003 0.041 2,041  0.002 -0.002 0.052 
R&D 3,198  0.029** 0.006 0.044 3,088  0.026 0.000 0.046 
Independent Variables         
Sales ($m) 3,198  5509.1* 1895.2 10905.4 3,088  6036.2 2178.9 11500.8 
PPE/Emp 3,198  173.7*** 41.6 382.8 3,088  256.1 44.8 549.4 
Stock Return 3,198  0.156** 0.131 0.377 3,088  0.133 0.103 0.414 
Tobin’s Q 3,198  1.901** 1.612 1.002 3,088  1.847 1.458 1.122 
Sales Growth 3,198  0.084*** 0.078 0.165 3,088  0.067 0.067 0.176 
Profitability 3,198  0.160 0.152 0.075 3,088  0.162 0.140 0.096 
Book Leverage 3,198  0.226*** 0.233 0.155 3,088  0.241 0.240 0.167 
Cash 3,198  0.133 0.063 0.164 3,088  0.136 0.076 0.161 
Delta ($,000) 3,198  743.2*** 317.7 1470.7 3,088  553.0 237.6 1089.1 
Vega ($,000) 3,198  190.7*** 99.3 247.0 3,088  171.0 84.5 238.8 
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3.4.2 Descriptive Statistics for the Investment Sample 
Table 3-7 reports the summary statistics of the investment sample for both the dependent and 
independent variables. Approximately half of the firm-year observations is classified as optimistic or 
miscalibrated CEOs, respectively. This percentage may vary slightly because I have to drop some 
observations with missing information for the investment measures.  
Firms in the investment sample invest approximately 9.4% of their total assets in real assets 
in a year, and this amount is broken down into total capital expenditures (4.6%) and acquisitions 
(4.3%). Of the 4.6% of total capital expenditures, only 0.2% is used for the expansion of capital 
expenditures, while the rest (4.4%) is used for sustaining capital expenditures. Similarly, when 
comparing expansion capex to acquisitions of 4.3%, the sample firms tend to invest in external 
acquisitions rather than internal growth. All the other control variables are comparable to Coles et al. 
(2006) and Hirshleifer et al. (2012). 
Panel B of Table 3-7 further separates the investment sample into firm-year observations with 
optimistic and non-optimistic CEOs. I classify approximately 610 CEOs as optimistic, out of 1,222 
CEOs in the sample. Generally, there are no significant differences between optimistic and non-
optimistic CEOs in terms of the five investment measures used in this study. Surprisingly, firms with 
non-optimistic CEOs appear to invest more in the R&D expenditures in a univariate setting. For the 
control variables, firms with optimistic CEOs tend to be smaller, have lower stock returns, have lower 
growth opportunities (indicated by a lower Tobin’s Q), have lower sales growth, and hold lower cash 
positions, but they have higher leverage. CEOs who are classified as optimistic also have lower Delta 
and Vega values than non-optimistic CEOs. 
Panel C of Table 3-7 divides the investment sample based on a different dimension, namely 
miscalibration. Approximately 615 CEOs out of 1,222 CEOs are classified as miscalibrated. In 
contrast to the sample split based on the measure of optimism, firms with miscalibrated CEOs invest 
more in real assets -- driven by both higher amount of acquisitions and higher level of total capital 
expenditures. They also have higher level of R&D expenditures. Firms with miscalibrated CEOs are 
smaller, have lower capital intensity and lower leverage, but they have higher stock returns, higher 
growth opportunities and higher sales growth rates. Miscalibrated CEOs are found to have higher 
Delta and Vega values than other CEOs. 
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3.4.3 Corporate Investment Decisions 
To formally test my predictions in Hypotheses 1 and 2 that stipulate that optimistic and 
miscalibrated CEOs invest more and engage in more M&As, I empirically estimate Equation 3.2. The 
regression results are reported in Table 3-8. 
 
Table 3-8 CEO Overconfidence and Corporate Investment Decisions 
This table presents the CEO overconfidence and corporate investment regression results. The models estimated are 
discussed in Section 3.4.1.2. The sample covers 2001 to 2014. The dependent variables are Total Real Investment, Total 
Capex, Acquisition, Expansion Capex, Acquisition-Expansion Capex and R&D. A CEO is deemed to be optimistic 
(miscalibrated) if the average residuals from the management earnings forecast error (precision) regression are above its 
corresponding median value. For more details on the classification of optimism and miscalibration, refer to Section 3.3.1. 
All control variables are measured at the last fiscal year-end, and details of their measurements are presented in Section 
3.6.1 Appendix A. Fama-French 48 Industry fixed effects and year fixed effects are included. Standard errors are clustered 
at the firm level. The p-value is reported in parentheses, and ***, **, and * indicate significance at the 1%, 5%, and 10% 
level, respectively. Constants are not reported. 
Independent  
Variables 
Dependent Variables  
(1) 
Total Real 
Investment 
(2) 
Total  
Capex 
(3) 
Acquisitions 
(4) 
Expansion 
Capex 
(5) 
Acquisition.-
Exp. Capex 
(6) 
R&D 
Optimism -0.000 -0.001 0.002 -0.001 0.001 0.001 
 (0.935) (0.516) (0.389) (0.783) (0.831) (0.412) 
Miscalibration 0.010** -0.002 0.009*** -0.000 0.011*** -0.002 
 (0.012) (0.194) (0.001) (0.862) (0.008) (0.348) 
Log(sales)t-1 -0.009*** -0.003*** -0.007*** -0.000 -0.006*** -0.003*** 
 (0.000) (0.003) (0.000) (0.804) (0.002) (0.001) 
Log(PPE/Emp)t-1 0.005** 0.012*** -0.007*** 0.005** -0.011*** 0.006*** 
 (0.041) (0.000) (0.000) (0.012) (0.000) (0.000) 
Stock Returnt-1 0.018*** 0.006*** 0.011*** 0.002 0.010* -0.004*** 
 (0.001) (0.002) (0.003) (0.480) (0.063) (0.007) 
Tobin’s Qt-1 -0.002 0.002 -0.004 0.007** -0.011*** 0.010*** 
 (0.521) (0.189) (0.108) (0.016) (0.009) (0.000) 
Sales Growtht-1 0.018 0.005 0.016** 0.022*** -0.008 0.007** 
 (0.159) (0.272) (0.039) (0.004) (0.553) (0.050) 
Profitabilityt-1 0.228*** 0.119*** 0.101*** -0.028 0.130** -0.084*** 
 (0.000) (0.000) (0.000) (0.528) (0.010) (0.000) 
Book Leveraget-1 -0.035** -0.044*** -0.000 -0.024*** 0.031** -0.028*** 
 (0.025) (0.000) (0.970) (0.000) (0.045) (0.000) 
Casht-1 0.018 -0.021*** 0.032** -0.004 0.039** 0.057*** 
 (0.350) (0.000) (0.032) (0.651) (0.039) (0.000) 
Log(1+delta)t-1 -0.000 0.001 0.000 0.002 -0.002 -0.002* 
 (0.981) (0.617) (0.927) (0.207) (0.293) (0.053) 
Log(1+vega)t-1 0.001 -0.002** 0.002 -0.001 0.003** 0.003*** 
 (0.678) (0.035) (0.152) (0.121) (0.044) (0.000) 
Industry Fixed Effect Yes Yes Yes Yes Yes Yes 
Year Fixed Effect Yes Yes Yes Yes Yes Yes 
Observations 4,168 4,314 6,067 4,313 4,167 6,286 
Adjusted R2 0.118 0.444 0.083 0.206 0.123 0.524 
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Column (1) in Table 3-8 estimates the relation between the two facets of CEO overconfidence 
and total real investment. The results show that firms with miscalibrated CEOs generally invest more 
in real assets. Given that the sample average of total real asset investment is approximately 9.4% of 
total assets, being miscalibrated increases it to 10.4%, which, in the context of the sample, reflects an 
approximately 10.7% (or $75 million) increase in average real asset investment. However, I do not 
find that CEO optimism has a significant impact on total real asset investment decisions. The overall 
results are consistent with Ben-David et al. (2007), who find that miscalibrated CFOs invest more, 
while optimistic CFOs do not.  
I partition total real asset investment into total capital expenditures in column (2) and 
acquisitions in column (3). I find that the increase in total real asset investment is mainly driven by 
the higher number of acquisitions associated with miscalibrated CEOs. The economic magnitude is 
also large. Miscalibrated CEOs spend 22% more on acquisitions than other CEOs, which suggests 
that miscalibrated CEOs have a strong preference for external acquisitions. I also further partition 
total capital expenditures into sustaining and expanding capital expenditures in column (4). I find that 
miscalibrated CEOs are not associated with expanding capital expenditures. Again, CEO optimism 
is not observed to have any impact on investment decisions.  
To capture CEOs’ preference between external acquisitions and internal growth through the 
expansion of capital expenditures, I use a dependent variable that measures the difference between 
acquisition spending (aqc) and internal expansion of capital expenditures (capx-sppe-dp). Column 
(5) shows that miscalibrated CEOs prefer external growth more than other CEOs. Specifically, 
miscalibrated CEOs are associated with an increase of 1.1% of total assets, which represents an 
approximately 25% increase in the difference between acquisition and expansion capex relative to 
the mean difference in the full sample of approximately 4.5% of total assets. 
Finally, I am also interested in how CEO overconfidence is related to R&D expenditures. 
Using the option-based measure of overconfidence, Hirshleifer et al. (2012) provide evidence that 
optimistic CEOs spend more on R&D expenditures because they overestimate the probability of 
success. However, I do not find evidence that either optimism or miscalibration has significant 
influence over R&D expenditure in the sample.  
With regard to the control variables, larger firms generally invest less in terms of the 
proportion of total assets. Firms with higher capital intensity and growth opportunities prefer to grow 
internally rather than by making acquisitions. I also observe that strong stock performance generally 
increases investment but decreases R&D expenditures. Firms with higher sales growths invest more 
in acquisitions, expansion capex and R&D expenditures. Not surprisingly, more profitable firms 
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invest more in both total capex and acquisition expenditures. However, profitable firms invest less in 
R&D. On the other hand, higher leveraged firms reduce real investments and R&D expenditures. 
Consistent with Harford (1999), firms with high cash positions tend to invest more in acquisitions. 
The estimates are also consistent with Coles et al. (2006), who show that CEOs with higher Vega 
(Delta) values invest more (less) in R&D expenditures but reduce (increase) capital expenditures. 
In sum, the results suggest that miscalibrated CEOs have a strong preference for external 
acquisitions. On the other hand, optimistic CEOs do not seem to differ in capital expenditure 
decisions. 
3.4.4 Mergers & Acquisitions  
The results in Section 3.4.3 suggest that miscalibrated CEOs invest more than other CEOs in 
M&A activities. In this section, I aim to provide further evidence using an alternative source of data, 
the Thomson SDC database. Malmendier and Tate (2008) document a positive relation between CEO 
optimism and M&A activities, in particular, diversifying M&As. I collect all M&A transaction data 
from the Thomson SDC database from 2001 to 2014. Deals where the acquirer already holds more 
than 51% of the target are deleted. In addition, I only retain deals where an acquirer owns more than 
51% of the target after the deal and, hence, have the controlling stake. Following Malmendier and 
Tate (2008), I exclude deals in which the acquisitions are worth less than 5% of the acquirer’s equity 
value.54  
I then match the M&A transaction data to the main investment sample. I create a dummy 
variable, MA, that takes a value of 1 if a firm engages in at least one M&A transaction during the year 
and zero otherwise. I also create another dummy variable, MA_DIV, which takes a value of one if the 
firm completes at least one diversifying M&A transaction during the year and zero otherwise. An 
M&A transaction is defined as diversifying if the acquirer and the target are not in the same Fama-
French 48 industry. 
 
                                               
54 Malmendier and Tate (2008) consider this criterion to be important because acquisitions of small units of another 
company might not have much CEO involvement. Notably, the results are not sensitive to this 5% restriction. Furthermore, 
the results are robust to another alternative criterion, which is to retain all transactions with values of over $1 million 
(Moeller, Schlingemann, & Stulz, 2004). 
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3.3) 
Pr(𝑀𝐴 𝑀𝐴𝐷𝐼𝑉⁄ 𝑖𝑡 = 1)
= 𝛼0 + 𝛼1𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 + 𝛼2𝑀𝑖𝑠𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛
+ ∑ 𝛽𝑖𝐹𝑖𝑟𝑚 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖,𝑡−1
𝑖
+ 𝛾1𝐶𝐸𝑂 𝐷𝑒𝑙𝑡𝑎 𝑖,𝑡−1
+ 𝛾2𝐶𝐸𝑂 𝑉𝑒𝑔𝑎 𝑖,𝑡−1 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑦𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝜀𝑡 
 
I use Equation 3.3 to model the likelihood of firms engaging in M&A (and diversifying M&A) 
transactions using a logistic regression. Consistent with H2, I predict that both 𝛼1  and 𝛼2  to be 
positive. The dependent variables are MA and MA_DIV, as described above. All control variables are 
identical to the control variables used in the investment regressions in Section 3.4.3, and they are 
defined in Section 3.6.1 Appendix A. Fama-French 48 industries and year dummies are also included. 
Table 3-9 reports the estimates from the logistic regressions of M&A decisions. Consistent 
with my findings in Section 3.4.3, firms with miscalibrated CEOs are more likely to acquire.  In 
particular, they tend to target firms in industries different from the firms’ own industry. In contrast, 
CEO optimism does not have any significant link with M&A activities. As such, the results are quite 
distinct from Malmendier and Tate (2008), who find that CEO optimism is an important determinant 
of M&A activities. The results indicate that CEO miscalibration is the more dominant aspect of 
overconfidence with regards to corporate acquisitions.  
Overall, the results suggest that miscalibration plays a more important role in M&A decisions 
and particularly diversifying M&A decisions than internal investment decisions. One potential 
explanation is that there are higher uncertainties/risks involved in M&A than internal investment 
decisions as less information is available for investment evaluation, and the higher uncertainty/risk 
allows miscalibration to take a more prominent role. To the extreme, there will not be any difference 
between miscalibrated and non-miscalibrated CEOs when investing in risk-free assets as there is no 
room for miscalibrated CEOs to underestimate risk. When the uncertainty/risk is high, miscalibration 
can play a more important role, which could be one potential explanation for the findings. 
With regard to the control variables, I find that larger firms are less likely to acquire in the 
sample. Firms with a lower Tobin’s Q are more acquisitive, which suggests that those firms substitute 
external acquisitions for internal growth (Malmendier & Tate, 2008). Firms with higher past stock 
returns and higher profitability are more likely to acquire. Consistent with Harford (1999), firms are 
more likely to acquire when positive cash is high, supporting the managerial empire-building 
hypothesis. Consistent with Coles et al. (2006), CEOs with higher Vega are more acquisitive.  
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Table 3-9 CEO Overconfidence and Mergers & Acquisitions – Evidence from Transaction Data 
This table presents the logistic regression results on CEO overconfidence and M&A activities. The models estimated are 
discussed in Section 3.4.4. The sample covers 2001 to 2014. The dependent variables are MA and MA_DIV. MA(MA_DIV) 
is a dummy variable that takes a value of one if the firm conducts at least one M&A (diversifying M&A) transaction 
during the year and zero otherwise. A CEO is deemed to be optimistic (miscalibrated) if the average residuals from the 
management earnings forecast error (precision) regression are above its corresponding median value. For more details on 
the classification of optimism and miscalibration, refer to Section 3.3.1. All control variables are measured at the last 
fiscal year-end, and details of their measurements are presented in Section 3.6.1 Appendix A. Fama-French 48 Industry 
fixed effects and year fixed effects are included. Standard errors are clustered at the firm level. The p-value is reported in 
parentheses, and ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. Constants are not 
reported. 
Independent  
Variables 
Dependent Variables  
 MA MA_DIV 
Optimism  0.045 -0.114 
  (0.608) (0.384) 
Miscalibration  0.193** 0.302** 
  (0.032) (0.026) 
Log(sales)t-1  -0.133*** -0.190*** 
  (0.002) (0.003) 
Log(PPE/Emp)t-1  -0.064 -0.150* 
  (0.221) (0.055) 
Stock Returnt-1  0.251*** 0.276** 
  (0.009) (0.048) 
Tobin’s Qt-1  -0.377*** -0.647*** 
  (0.000) (0.000) 
Sales Growtht-1  0.791*** 0.042 
  (0.001) (0.915) 
Profitabilityt-1  1.115* 3.206*** 
  (0.064) (0.000) 
Book Leveraget-1  0.009 -0.231 
 
 
  (0.979) (0.635) 
Casht-1  0.853*** 0.568 
  (0.006) (0.184) 
Log(1+delta)t-1  -0.012 0.096 
  (0.786) (0.182) 
Log(1+vega)t-1  0.108*** 0.100* 
  (0.005) (0.068) 
Industry Fixed Effect  Yes Yes 
Year Fixed Effect  Yes Yes 
Observations  6,286 6,185 
Pseudo R2  0.060 0.095 
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3.4.5 Robustness Checks for Optimism and Miscalibration Measures 
A potential concern with the earnings forecast-based measure of overconfidence is a sample 
selection issue. To be able to calculate CEO optimism or miscalibration in Section 3.3.1, I first need 
the firms to provide earnings forecasts, and do so as a range. As a result, a firm-year combination can 
only enter into the final sample if there is at least one earnings forecast made by the CEO during the 
sample period. If the determinants of issuing management earnings forecasts are correlated with the 
determinants of corporate investment and financing decisions, then a sample selection bias concern 
can arise. In this section, I employ Heckman’s two-step sample selection model to address this issue. 
In the first step, I follow Otto (2014) and model the selection indicator on the CEO level as a 
function of the average values of the following variables: (1) number of analysts following (obtained 
from the IBES database); (2) earnings volatility; (3) institutional ownership; (4) net debt issuance; 
and (5) net equity issuance during the sample period. I use the average value of these five determinants 
because the two CEO overconfidence measures rely on the average earnings forecast errors or 
precision from all forecasts made by a particular CEO. In this first step, I also further include the 
control variables used in the corporate investment regressions in Table 3-8, Fama-French 48 industry 
fixed effects and year fixed effects.  
In the second step, I rerun all the corporate investment and financing regressions after 
including an Inverse Mills ratio (IMR). The untabulated results are qualitatively similar to the results 
reported in the earlier sections.   
3.5 Conclusion 
In this study, I construct new measures of distinct aspects of CEO overconfidence using 
management earnings forecasts. These forecasts are typically issued in the form of a range, providing 
us with an opportunity to separately measure optimism and miscalibration. I measure optimism using 
the earnings forecast error, while miscalibration is measured using the narrowness of the forecast 
range. Compared to existing measures of overconfidence, such as the option-based measure used in 
Malmendier and Tate (2005, 2008), my measure is more directly tied to the overconfidence constructs 
used in theoretical models (e.g., Hackbarth, 2008). 
My measures indicate that CEOs are generally miscalibrated.  Approximately 67.0% of actual 
earnings fall outside of the management earnings forecast ranges. More importantly, my measure of 
miscalibration is associated with a higher probability of actual earnings falling outside of the range, 
suggesting that the measure captures behavioral bias rather than superior forecasting skills. 
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I then provide evidence regarding how CEO optimism and miscalibration are related to 
corporate investment decisions. CEOs with overt precision are associated with a higher level of 
investment, which is mainly driven by higher acquisition spending. Miscalibrated CEOs are more 
likely to acquire other firms, particularly those in different industries, i.e., diversifying acquisitions. 
Conversely, optimistic CEOs do not seem to invest more in real assets. Neither optimistic nor 
miscalibrated CEOs spend more on R&D expenditures. Overall, the strong results for miscalibration, 
taken together with non-results for optimism, suggest that managers’ confidence in their ability to 
control or manage risk rather than their confidence regarding the firm’s operation drives the 
investment decisions.  
Most importantly, this study shows that managerial miscalibration and optimism are related 
to corporate financial policies in different ways. Therefore, it is important for future empirical studies 
to distinguish between these two manifestations of overconfidence, potentially using the newly 
developed accessible empirical measures of miscalibration and optimism in this study. 
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3.6 Appendix  
3.6.1 Appendix A. Variable Measurement 
Table 3-10 Variable Measurement 
Panel A: Management Earnings Forecast Regression Variables 
Variable Measurement 
Dependent Variable  
MFE 
Management forecast error, computed as the difference between the mid-
point of the forecast and the actual earnings for year t, scaled by the share 
price at the end of year t-1. 
Precision 
Management forecast precision, defined as the earnings forecast intervals 
for year t, scaled by the share price at the end of year t-1 and multiplied by 
negative one (i.e., -1). 
Independent Variables  
Firmsize The natural log of the firm’s total assets in year t. 
MB Market-to-book ratio, calculated as the ratio of the market value of equity 
to the book value of equity in year t. 
ROA Return on assets, calculated as income before extraordinary items divided 
by total assets in year t-1. 
∆Earnings Change in earnings, calculated as the change in earnings before 
extraordinary items from year t-1 to year t, scaled by the year-end market 
value of equity. 
Accrual The difference between income before extraordinary items and operating 
cash flows in year t, scaled by lagged total assets.  
Earnings Vol Earnings volatility, calculated as the standard deviation of income before 
extraordinary items scaled by average total assets over the past 5 years 
including year t.  
Loss An indicator that equals one if the firm reports an earnings loss in year t. 
Independent The percentage of independent directors on the board in year t. 
Inst Ownership The percentage of institutional ownership in year t. 
HHI The industry concentration index, measured as the Herfindahl-Hirschman 
index on sales revenue calculated based on the 4-digit SIC code. 
Litigation Risk An indicator that equals one for litigious industries, including Biotech (SIC 
2833 to 2836), Computer Hardware (SIC 3570 to 3577), Electronics (SIC 
3600 to 3674), Retailing (SIC 5200 to 5961), and Computer Software (SIC 
7371 to 7379), and zero otherwise. 
MA An indicator that equals one if the firm’s acquisition costs exceed 5% of its 
total assets for year t and zero otherwise.  
Net Equity Issue An indicator that equals one if the firm’s net share issuance exceeds 5% of 
its total assets for year t and zero otherwise. 
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Horizon The number of days between the management forecast day and the fiscal 
year end day. 
Panel B: Investment Regression Variables 
Variable Measurement 
Dependent Variable  
Total Real Investment 
Measured as capital expenditures plus acquisition costs minus the sales of 
property, plant and equipment in year t. 
Total Capex 
Measured as capital expenditures minus the sales of property, plant and 
equipment in year t. 
Acquisition Acquisition costs in year t. 
Exp. Capex 
Measured as capital expenditures minus the sales of property, plant and 
equipment minus depreciation and amortization in year t. 
R&D 
Research and development expenditures in year t. Missing values are 
replaced with 0. 
MA 
An indicator that equals one if the firm has at least one acquisition during 
year t and zero otherwise. 
MA_DIV 
An indicator that equals one if the firm has at least one diversifying 
acquisition (target in a different Fama-French 48 industry) during year t 
and zero otherwise. 
Independent Variables  
Optimism 
An indicator that equals one if the CEO is classified as optimistic 
according to the process described in Section 3.3 and zero otherwise. 
Miscalibration 
An indicator that equals one if the CEO is classified as miscalibrated 
according to the process described in Section 3.3 and zero otherwise. 
Sales Sales revenue in $mil in year t. 
PPE/Emp 
Ratio of net property, plant and equipment to the number of employees in 
year t. 
Tangibility Net property, plant and equipment scaled by total assets in year t. 
Stock Return The buy-and-hold stock return during fiscal year t. 
Tobin’s Q Ratio of market value to book value of assets in year t. 
Sales Growth Log transformation of sales in year t divided by sales in year t-1. 
Profitability 
Ratio of operating income before depreciation in year t to total assets in 
year t-1. 
Book Leverage 
Ratio of the sum of long-term debt and short-term debt to total assets in 
year t. 
Cash Ratio of cash holdings to total assets in year t. 
Delta  
Dollar change ($000) in CEO stock and option holdings corresponding to a 
1% change in the stock price in year t. 
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Vega  
Dollar change ($000) in CEO option holdings corresponding to a 1% 
change in stock volatility in year t. 
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3.6.2 Appendix B.  Definition of Managerial Optimism and Miscalibration 
In the behavioral finance literature, the extant definition of overconfidence is somewhat confusing 
(Skala, 2008). Studies generally focus on two types of overconfidence effects, namely overestimation 
of the mean and underestimation of the variance.  
Overestimation of the mean could arise from overconfidence or optimism, which the 
psychology literature treats as two different concepts. However, in the behavioral corporate finance 
literature, they are generally treated the same, given that both overconfidence and optimism lead to 
overestimation of the mean. For example, Malmendier and Tate (2005) use overconfidence, while 
Heaton (2002) uses optimism for overestimation of the mean.  
Underestimation of the variance stems from another particular type of overconfidence, namely 
miscalibration as defined by Moore and Healy (2008). In the behavioral finance literature, this type 
of bias is generally referred to as overconfidence (e.g., Gervais et al., 2011; Goel & Thakor, 2008) or 
miscalibration (Ben-David et al., 2013). I provide a summary of the definitions that have been used 
in the table below.  
 
Optimism and Overconfidence in Psychology and Behavioral Finance 
Psychology Behavioral Finance 
Optimism 
(Larsen & Buss, 
2002) 
Dispositional 
Optimism 
 
Overestimation 
of the Mean 
(Optimism in this 
study) 
Overconfidence 
(e.g., Malmendier & Tate, 
2005) Self-efficacy 
Optimistic Bias 
Optimism 
(e.g., Heaton, 2002) 
Overconfidence 
(Moore & 
Healy, 2008) 
Overestimation 
Overplacement 
Over-precision 
Underestimation 
of the Variance 
(Miscalibration 
in this study) 
Overconfidence 
(e.g., Goel & Thakor, 2008) 
Miscalibration 
(e.g., Ben-David et al., 2013) 
 
Overconfidence in the behavioral corporate finance literature could refer to either 
overestimation of the mean or underestimation of the variance effects. As a result, I use optimism for 
overestimation of the mean, and miscalibration for underestimation of the variance to avoid this 
confusion.
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4. Chapter 4 CEO Overconfidence and Corporate Financing Decisions 
4.1 Introduction 
Understanding the determinants of firms’ financing choices has long been a matter of substantial 
interest in the finance literature. A great deal of academic research focuses on whether and to what extent 
firm-, industry- and market-level factors explain the preference for either debt or equity financing (e.g., 
Myers & Majluf, 1984; Rajan & Zingales, 1995; Shyam-Sunder & Myers, 1999). Nevertheless, 
substantial variations in debt and equity choices remain unexplained (Lemmon, Roberts, & Zender, 
2008). Traditionally, managers are assumed to be rational and to have homogenous expectations. 
However, the psychology literature generally supports the view that people are biased (e.g., Fischhoff et 
al., 1977; Weinstein, 1980). Bertrand and Schoar (2003) also document a significant role of manager-
fixed effects in explaining firms’ financial and investment decisions.55 More recently, a burgeoning 
literature in behavioral finance suggests that manager bias (overconfidence) is an important driver of 
corporate decisions (e.g., Ben-David et al., 2013; Malmendier & Tate, 2005, 2008). Therefore, it is 
important to understand how managerial bias affects corporate financing decisions and thus firm value. 
Accordingly, this study’s primary objective is to examine how overconfident managers affect the 
corporate financing decision in terms of both optimism and miscalibration. 
According to DeBondt and Thaler (1994), “Perhaps the most robust finding in the psychology of 
judgment is that people are overconfident”. The psychology literature shows that overconfidence can 
take two basic forms: (1) positive illusion and (2) miscalibration of beliefs (Skala, 2008). The first type 
of overconfidence is generally defined as “optimism”; that is, individuals tend to be optimistic about 
future uncertain events (e.g., Weinstein, 1980). 56  In contrast, the second type of overconfidence 
(miscalibration of beliefs) refers to the fact that people tend to have subjective probability distributions 
that are too narrow (e.g., Fischhoff et al., 1977). From a finance perspective, optimism is akin to the 
overestimation of the first moment (e.g., the overestimation of S&P 500 future returns) of a distribution, 
                                               
55 A CEO’s personal experiences, such as military service or having been born during a depression, have also been shown to 
play an important role in corporate financing decisions (see for example, Malmendier et al. (2011)). 
56 As noted by Skala (2008), overconfidence and optimism are often used interchangeably for this type of overconfidence in 
the behavioral corporate finance literature. For example, Malmendier and Tate (2005, 2008) refer to the overestimation of 
future firm performance as overconfidence, whereas Otto (2014) refers to it as optimism. Throughout this study, I use 
optimism to refer to the mean (or first-moment) effect of overconfidence. 
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whereas miscalibration is akin to the underestimation of the second moment (e.g., the underestimation 
of S&P 500 future volatility) of a distribution. 
In behavioral corporate finance, theoretical work has examined the impacts of both facets of 
overconfidence on financing policies. In particular, Heaton (2002) and Malmendier et al. (2011) have 
focused on optimism bias and argue that optimistic managers believe external risky securities to be 
undervalued by the capital market because they over-forecast their firms’ cash flows. Because equity 
prices are particularly sensitive to biases in beliefs, optimistic CEOs avoid these securities and instead 
issue more debt, if necessary, to finance their investments. This predicts a pecking-order preference for 
optimistic CEOs. However, the impact of miscalibration on financing choices is less conclusive. In 
particular, Hackbarth (2008) argues that miscalibrated CEOs view equity as overvalued by the market 
and therefore, will exhibit the reverse pecking order, which predicts a preference for equity issuance. In 
contrast, Ben-David et al. (2007) arrive at the opposite view and predict the same pecking-order 
preference as optimistic CEOs. This is because miscalibrated CEOs use a lower discount rate than the 
market and therefore believe that equity is undervalued by the market. This study aims to shed new light 
on the inconclusive prediction for miscalibrated CEOs.  
Empirically, Malmendier et al. (2011) document a positive relation between CEO optimism and 
aversion to equity issuance. Ben-David et al. (2013) instead examine the effect of both optimism and 
miscalibration on corporate financial leverage. 57  They show a positive effect of miscalibration on 
corporate financial leverage. In contrast, optimism does not have a significant impact. However, because 
of the nature of the survey on overconfidence measures used by Ben-David et al. (2013), the sample 
examined in the study is limited, and those authors are unable to examine the impact of overconfidence 
on financing decisions at the issuance level. In contrast, this study captures a much larger sample of 
firms, allowing us to draw more robust inferences. Moreover, this study expands its scope to incorporate 
the impact of market valuation on the relation between CEO overconfidence and corporate financing 
decisions, providing a more complete picture. 
In this study, I further exploit the management earnings forecast based on overconfidence 
measures that is developed in Chapter 3. The main advantage of this earnings forecast based measure is 
the ability to separately measure optimism and miscalibration using publicly available data across a wide 
                                               
57 I consider the empirical results from Ben-David et al. (2007) to be superseded by Ben-David et al. (2013). However, I also 
refer to Ben-David et al. (2007) for their theoretical model and empirical predictions on miscalibration. 
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sample of firms. In this study, I have 6,319 firm-year observations with non-missing control variables 
over the sample period from 2001 to 2014. This sample covers relatively large firms because I obtained 
CEOs’ personal information from Execucomp, which primarily focuses on S&P 1500 firms.58 
I start the analysis by examining the incremental financing decision made by overconfident 
CEOs. Following Malmendier et al. (2011), I conduct the test using the sample of firms with at least one 
security issue during the year. This is because overconfident CEOs also overestimate future investment 
returns that attenuate the perceived costs of issuing ‘undervalued’ equity. As a result, the unconditional 
sample may not reveal the preference of overconfident CEOs. I show that miscalibrated CEOs are 
significantly less likely to issue equity, whereas they are more likely to issue debt when accessing 
external financing markets. In contrast to Malmendier et al. (2011), I do not find CEO optimism to have 
a significant impact on the financing decision conditional on accessing external financing markets. 
I repeat the analysis on the full sample, including firm-years that do not have any security issues. 
Ultimately, whether overconfident CEOs are averse to the issuance of equity unconditionally is an 
empirical question because such CEOs also overestimate future investment returns, reducing the 
perceived costs of equity issuance. The results show that there is no significant difference between 
overconfident and non-overconfident CEOs in the likelihood of equity issuance. However, miscalibrated 
CEOs are more likely to issue debt unconditionally. Being miscalibrated increases the probability of 
issuing debt by 2.7% based on the Thomson SDC data. Given that the average probability of issuing debt 
in the sample is 22.0%, this represents a 12.3% increase in the probability of debt issuance, and is highly 
economically significant. Optimism, on the other hand, is also positively correlated with the probability 
of debt issuance once the sample selection issue is controlled.59 
One question that is related to the financing decision is how overconfident CEOs affect corporate 
financial leverage. As argued by Hackbarth (2008), both optimistic and miscalibrated CEOs prefer higher 
leverage because they perceive the firm to be either more profitable or less risky. I examine the impact 
of overconfident CEOs on both the level and the change in corporate financial leverage. Firms with 
optimistic CEOs are associated with higher leverage. In contrast, both optimistic and miscalibrated CEOs 
                                               
58 This restriction also applies to studies such as that of Hirshleifer et al. (2012), who rely on Execucomp stock options data 
to measure CEO overconfidence. 
59 The management earnings forecast-based overconfidence measure requires firms to have at least one management earnings 
forecast to be included in the sample, creating a sample selection issue. More details are discussed in Section 4.4.2.3. 
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increase leverage more aggressively than non-overconfident CEOs do. The change in book leverage is 
approximately 0.4% (0.3%) higher for optimistic (miscalibrated) CEOs per year. 
To add further insights into the causality between CEO overconfidence and corporate financial 
leverage, I explore the change in corporate financial leverage around CEO turnover events. I have 225 
CEO turnover events with non-missing control variables. Ninety-one turnover events involve changes in 
CEO optimism, whereas 75 involve miscalibration. I explore the change in corporate financial leverage 
before and after the CEO turnover event and find that firms experiencing an increase in CEO optimism 
also experience an increase in firm leverage. Transforming from a non-optimistic to an optimistic CEO 
increases book leverage by 2.0%. Given that sample average book leverage before the turnover events 
was 24.3%, this represents an economically significant increase of 8.2% on book leverage. However, the 
change in CEO miscalibration is not statistically related to the change in corporate financial leverage.  
To this point, similar to the existing behavioral corporate finance literature,60 I primarily focus 
on manager bias, assuming that capital markets are efficient. As noted by Malmendier and Tate (2015), 
a large body of parallel literature in behavioral finance aims to examine how rational managers operate 
in an inefficient capital market that is driven by irrational investors. A more realistic model needs to 
consider the interaction between managerial bias and a potentially irrational market. In this regard, I 
further investigate the role of market valuation on the effect of overconfidence on financing decisions. 
Overconfident CEOs are reluctant to issue equity because they perceive equity as undervalued by the 
market. However, this implicitly assumes that the market fairly values that equity. Nevertheless, the 
market might occasionally misvalue equity (Baker & Wurgler, 2011). As a result, a higher market 
valuation could attenuate overconfident CEOs’ reluctance to issue equity. 
I use recent stock returns and Tobin’s Q as proxies for the likelihood of market overvaluation to 
examine the interaction between CEO overconfidence and market dynamics on a quarterly basis.61 I 
provide preliminary evidence that a higher market valuation does attenuate miscalibrated CEOs’ 
reluctance to issue equity.62 
This study contributes to our understanding of overconfidence in corporate financing decisions 
in terms of both CEO optimism and miscalibration. Although a large amount of literature has devoted 
attention to relaxing the rational agent assumption by incorporating managerial overconfidence, 
                                               
60 For example, see Heaton (2002), Hackbarth (2008), and Malmendier et al. (2011). 
61 As discussed in Section 4.4.3, I use quarterly data to minimize the measurement errors of stock returns and Tobin’s Q. 
62 A summary of all of this study’s key findings is provided in Section 4.6.2, Appendix B. 
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researchers largely focus on the optimism aspect of overconfidence in empirical studies, even when 
theoretical work suggests miscalibration can play an important role in corporate decision-making (e.g., 
Hackbarth, 2008). Interestingly, Ben-David et al. (2013) has reached the opposite conclusion of 
Hackbarth (2008) regarding CEO miscalibration. This study shows that both CEO optimism and 
miscalibration play significant roles in corporate financing decisions. I show that optimistic and 
miscalibrated CEOs are more likely to issue debt and increase corporate financial leverage.  
This study also contributes to the behavioral corporate finance literature by relaxing the typical 
assumption of irrational managers operating in a rational market and providing preliminary evidence on 
the interaction of CEO overconfidence with the market. As noted by Malmendier and Tate (2015), a large 
body of parallel literature in behavioral finance aims to examine how rational managers operate in an 
inefficient capital market that is driven by irrational investors. A more realistic model also needs to 
consider managers’ interaction with a potentially irrational market. In this study, I show that higher 
market valuation attenuates miscalibrated CEOs’ reluctance to issue equity. In light of these findings, 
future research may obtain additional insights by examining how overconfident CEOs operate in a 
potentially irrational market. 
The reminder of this study is organized as follows. Section 4.2 discusses the study’s hypotheses. 
Section 4.3 describes the data construction and research design. Section 4.4 reports the results, and 
Section 4.5 concludes. 
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4.2 Hypothesis Development 
The theoretical model developed by Heaton (2002) predicts that managerial optimism can lead to 
pecking-order preferences (i.e., debt over equity) even in the absence of information asymmetry. In a 
sense, optimistic managers perceive external financing sources to be unduly costly because they believe 
that the market underestimates future firm performance. In this scenario, they view equity as more 
severely mispriced or undervalued than debt, prompting them to prefer debt to equity when accessing 
external capital markets. Empirically, Malmendier et al. (2011) provide some evidence that optimistic 
CEOs issue more debt to finance deficits. 
However, as noted by Malmendier et al. (2011), optimistic CEOs are not predicted to issue less 
equity (or more debt) unconditionally. This is because there is a tradeoff between the cost of issuing 
undervalued equity and the benefits derived from the perceived higher NPV of new investments. In the 
event that optimistic CEOs also overvalue new investment, to the extent that effect exceeds their 
perceived undervaluation of equity, they will not oppose equity issuance. Therefore, the issue of whether 
optimistic CEOs prefer debt to equity for financing is empirical in nature. 
Nevertheless, a clear prediction can be derived if the preference for debt versus equity is 
conditional on firms accessing external financing markets. When a firm has decided to issue new capital, 
optimistic CEOs will prefer debt to equity because they perceive debt to be less undervalued by the 
market.  
H1:  Conditional on accessing external financing, optimistic CEOs are more likely than other 
CEOs to issue debt over equity.  
Hackbarth (2008) extends Heaton (2002) model to examine the impact of both optimism and 
miscalibration. Hackbarth (2008) shows that managerial optimism and miscalibration related to assets-
in-place lead to a preference for higher leverage and more debt issuance because overconfident managers 
believe that their firms are more profitable or less risky—and thus less prone to financial distress—than 
the market believes them to be. In particular, optimistic managers overestimate the growth of future 
earnings, therefore viewing external financing as unduly costly. This is particularly true of equity 
financing, as it is more sensitive to biases in beliefs. Conversely, Hackbarth (2008) predicts that 
miscalibrated managers exhibit the opposite behavior, in which they follow a reverse pecking order. 
Miscalibrated managers underestimate the firm’s risk, therefore viewing equity as overpriced since 
equity is akin to a call option on the firm’s assets. Therefore, conditional on accessing external financing, 
miscalibrated CEOs prefer debt to equity. 
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H2a:  Conditional on accessing external financing, miscalibrated CEOs are more likely than 
other CEOs to issue debt over equity. 
However, as noted by Ben-David et al. (2007), Hackbarth (2008) assumes that the 
underestimation of cash-flow volatility does not impact the discount rate, which in isolation leads to the 
opposite effect—namely, that miscalibrated managers perceive equity to be overvalued by the market. 
Ben-David et al. (2007) model equity value using Merton (1974) model, in which lower expected 
volatility implies a lower option value. However, lower cash flow volatility also reduces discount rates, 
increasing the value of the underlying asset (and therefore, the option value) indirectly. With reasonable 
model parameters, Ben-David et al. (2007) show that miscalibrated managers perceive equity to be 
undervalued by the market, whereas debt is only marginally undervalued. Motivated by this model, I 
predict that miscalibrated managers prefer debt to equity when they seek external financing. 
H2b:  Conditional on accessing external financing, miscalibrated CEOs are less likely than 
other CEOs to issue debt over equity. 
4.3 Empirical Design 
4.3.1 Data 
To construct the proxies for overconfidence, I collect management earnings forecast data from 
the IBES Guidance database. IBES Guidance provides data starting from 1995. Because of the passage 
of the Fair Disclosure Regulation on October 23, 2000, management earnings forecasts have become 
more prevalent since 2001. As a result, I have restricted the sample period to begin in 2001. This sample 
period is consistent with that used in Chapter 3. 
I then identify each of the CEOs through Execucomp, which primarily covers S&P 1500 firms. 
The management earnings forecast data are then merged with firm-level information obtained from the 
CRSP/Compustat Merged (CCM) database. I also supplement the board information and institutional 
ownership from RiskMetrics and Thomson Reuters, respectively.  
After classifying CEOs into overconfident versus non-overconfident (in terms of both optimism 
and miscalibration), I obtain security issuance data from Thomson SDC to test the implication of 
overconfidence on security issuance. For equity issuance, I exclude pure secondary offerings since these 
are issues that do not increase the firm’s funding. I also exclude spinoffs, unit offers and rights issues. 
However, I have included private placements because they are still common equity issues, albeit ones 
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that are privately placed. I obtain firm-level information from the CCM database and share price from 
CRSP. CEOs’ personal-level information is collected from Execucomp.  
Finally, in all regressions, I exclude financial firms (SIC codes between 6000 and 6999). Overall, 
for my main test on the relation between CEO overconfidence and security issuance decisions, I have 
6,319 observations, representing 828 unique firms. 
4.3.2 Measuring Overconfidence 
Managerial overconfidence is not directly observable and therefore, it is inherently difficult to 
measure. The seminal work by Malmendier and Tate (2005) develops a proxy for overconfidence based 
on CEOs’ option exercise behavior. The intuition is that executives should diversify their shareholdings 
because their personal wealth and even their future employment are closely linked to firm performance. 
As shown by Hall and Murphy (2002), executives should exercise deep-in-the-money option holdings 
early to reduce their exposure to firm-specific risks. Nevertheless, Malmendier and Tate (2005) find that 
a significant proportion of CEOs tend to hold on to deep-in-the-money option holdings for too long, some 
even until the last year of expiration. One possible explanation is that those CEOs are too optimistic 
about future firm performance. Consequently, this option-based overconfidence measure is designed to 
capture the effect of optimism. 
 However, as argued in Chapter 3, the option-based measure of overconfidence can also capture 
the effect of miscalibration. This is because if executives underestimate the risk of under-diversification, 
they may be more willing to hold on to their unexercised options longer. In empirical works, the option-
based overconfidence measure is sometimes used to proxy miscalibration (e.g., Hribar & Yang, 2016). 
In this study, I am interested in the impacts of both managerial optimism and miscalibration on 
corporate financing policies. As a result, the option-based overconfidence measure is inadequate for my 
task because it does not clearly distinguish between these two facets of overconfidence. In this study, I 
employ the newly developed overconfidence measure based on the management earnings forecast in 
Chapter 3, which separately measures optimism and miscalibration. As argued in Chapter 3, the 
management earnings forecast measure of overconfidence is more closely aligned with the definition of 
overconfidence in the behavioral corporate finance models in which optimism is often modeled as the 
overestimation of mean, whereas miscalibration is defined as the underestimation of variance. 
The management earnings forecast provides a similar setting in which two facets of 
overconfidence can be separately measured, because the vast majority of management earnings forecasts 
(approximately 90%) are issued in the form of a range rather than a point estimate. However, 
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management earnings forecasts could be affected by various firm characteristics and managerial 
incentives. For example, CEOs who plan to sell shares in the near future may be more willing to issue 
optimistic earnings forecasts to support the share price. In this instance, an optimistic forecast itself does 
not reveal information about managerial overconfidence, but instead is attributed to managerial 
incentives.  
To attenuate the effect of firm characteristics and managerial incentives on management earnings 
forecasts, I follow Chapter 3 and use Equation 3.1 to control for a range of potentially confounding 
effects.63 For more details, please refer to Chapter 3. 
Following Chapter 3, I aggregate the residual errors from the regression over the sample period 
by taking the mean value for each of the CEOs. This is to reduce the noise contained in these residuals 
even after teasing out the relevant confounding effects. This mean value for each CEOs is then compared 
to the median value of all CEOs, and a CEO is classified as optimistic or miscalibrated if the average 
residual value is above the CEO sample median. This classification of overconfidence means that I have 
half of CEOs classified as optimistic or miscalibrated.64  However, the percentage of optimistic or 
miscalibrated CEOs could be slightly different from 50% in different analyses because of the availability 
of some control variables.   
4.3.3 Research Design 
To test the hypotheses on the impact of managerial overconfidence on the choice between debt 
and equity when accessing external financing markets, I collect security issuance data for the period 
between 2001 and 2014 from the Thomson SDC database. The database includes the following three 
types of security issues: (1) equity issuance; (2) debt issuance; and (3) convertible issuance. Convertible 
issues include convertible debt and convertible preferred shares. Because convertible securities have the 
features of both debt and equity, I have focused on the pure equity and debt issuances for this study. If a 
firm issues common stock during the year, I assign a value of one to a dummy variable, namely, Equity 
                                               
63 One of the control variables, earning volatility, controls for the earnings uncertainty arising from investment uncertainty. 
It mitigates the concern that earnings forecast range is influenced by investment uncertainty which could impact corporate 
financing decisions. 
64 As a robustness test, I also classified CEOs into quintiles based on the average regression residuals (i.e., in this case the 
optimism and miscalibration measures have five different levels of values). The main results presented in this chapter remain 
qualitatively similar. 
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Issue, in that year and zero otherwise. I also construct a dummy variable, Debt Issue, to indicate whether 
a firm issues debt during the year. 
I then use a logistic regression to model the likelihood that a specific type of external security 
will be issued by a firm, and the equation is given below.  
4.1) 
 Pr(𝐼𝑠𝑠𝑢𝑒𝑖𝑡 = 1)
= 𝛼0 + 𝛼1𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 + 𝛼2𝑀𝑖𝑠𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛
+ ∑ 𝛽𝑖𝐹𝑖𝑟𝑚 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖,𝑡−1
𝑖
+ 𝛾1𝐶𝐸𝑂 𝐷𝑒𝑙𝑡𝑎 𝑖,𝑡−1
+ 𝛾2𝐶𝐸𝑂 𝑉𝑒𝑔𝑎 𝑖,𝑡−1 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑦𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝜀𝑡 
 
 
The dependent variable, Issueit, can assume one of the two dummy variables defined above: 
Equity Issue or Debt Issue. When the dependent variable is Debt Issue, the prediction for H1 is 𝛼1 > 0. 
However, 𝛼2 could be greater or less than 0, according to H2a and H2b. When Equity Issue is used as 
the dependent variable, 𝛼1 is expected to be less than 0, according to H1, whereas 𝛼2 could be greater or 
less than 0, according to H2a and H2b. 
Alternatively, I use a balance-sheet approach with Compustat data. Following Hovakimian, 
Opler, and Titman (2001), I construct the following two dummy variables: (1) Net Debt Issuer and (2) 
Net Equity Issuer. First, I classify a firm as a net debt issuer and assign a value of one to Net Debt Issue 
in year t if the increase in total debt outstanding between year t and year t-1 is greater than 5% of the 
total assets and zero otherwise. Compared to Debt Issue, this measure also covers the private debt issued 
by the firm, such as bank loans. Second, I classify a firm as a net equity issuer and assign a value of one 
to Net Equity Issue in year t if the difference between common stock issuance and common stock 
repurchases in year t is greater than 5% of the total assets and zero otherwise. Net Equity Issue also 
captures the issuance and repurchase of preferred shares, because Compustat does not provide more 
detailed breakdowns. 
As discussed in Section 4.2, I only make clear predictions for optimism and miscalibration 
conditional on firms accessing external financing markets. Accordingly, I first conduct my analysis on 
the sample of firm-year observations with at least one security issue (Conditional Sample). Next, I 
perform my analysis on the wider sample, including all firm-year observations with non-missing control 
variables (Unconditional Sample).  
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Consistent with Malmendier et al. (2011) and Rajan and Zingales (1995), I include the following 
control variables: (1) Sales; (2) asset tangibility (Tangibility); (3) Stock Return; (4) Tobin’s Q; (5) 
Profitability; (6) Book Leverage; (7) Delta; and (8) Vega. All of the control variables are defined in 
Section 4.6.1, Appendix A. I also include Fama-French’s 48 industry-fixed effects and year-fixed effects 
in the regressions. 
4.4 Empirical Results 
4.4.1 Descriptive Statistics 
Table 4-1 provides the summary statistics for the unconditional sample. I have 6,319 firm-year 
observations with non-missing control variables, representing 828 unique firms and 1,223 unique CEOs. 
On average, approximately 4.2% of the sample have issued common equity during the year, according 
to the Thomson SDC database. However, the proportion of firm-year with debt issuance is much higher 
at 22.0%. This is similar to 20.5% of debt issuance when I use the classification from the Compustat 
database.65 Firm-years with net equity issues that exceed 5% of total assets represent approximately 3.5% 
of the total sample.  
Panels B and C of Table 4-1 further separate the sample in the dimension of CEO optimism and 
miscalibration. Approximately 47% of firm-year observations are classified as having an optimistic CEO 
during the year, whereas 50.8% of firm-year observations have miscalibrated CEOs. Based on a 
univariate test, I generally do not find a statistically significant difference in debt or equity issuance 
between optimistic and non-optimistic CEOs. There is evidence to suggest that optimistic CEOs issue 
equity more often than non-optimistic CEOs (based on the Thomson SDC sample). However, 
miscalibrated CEOs are shown to issue less equity and more debt, supporting the view that miscalibrated 
CEOs view equity as more mispriced by the market than debt. However, there is no significant difference 
when using the debt issuance classification from the Thomson SDC and the equity issuance classification 
from Compustat database. 
                                               
65 I deem a firm as having issued debt during the year if the increase in total debt exceeds 5% of total assets. 
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Table 4-1 CEO Overconfidence and Corporate Financing Decision Summary Statistics 
This table shows the summary statistics for the dependent variables and control variables in the CEO Overconfidence and Corporate Financing Decisions regressions. 
Panel A summarizes the entire investment sample. Panel B (Panel C) further partitions the sample into optimistic CEO and non-optimistic CEO (miscalibrated CEO and 
non-miscalibrated CEO) subsamples. A CEO is deemed optimistic (miscalibrated) if the average residuals from the management earnings forecast error (precision) 
regression are above its corresponding median value. For more details on the classification of optimism and miscalibration, refer to Section 4.3.2. Details of all variable 
measurements are provided in Section 4.6.1 Appendix A. t-tests are conducted to test for differences between the means for the optimistic and non-optimistic (miscalibrated 
and others) subsamples. *, **, *** indicate significance at the 10%, 5%, and 1% level, respectively. 
Panel A: Pooled sample 
 N Mean Std. Dev. Min. Median Max. 
Dependent Variable       
D_Issue 6,319 0.220 0.414 0.000 0.000 1.000 
E_Issue 6,319 0.042 0.200 0.000 0.000 1.000 
Netdebt_Issue 6,313 0.205 0.404 0.000 0.000 1.000 
Netequity_Issue 6,001 0.035 0.183 0.000 0.000 1.000 
Independent Variables       
Optimism 6,319 0.470 0.499 0.000 0.000 1.000 
Miscalibration 6,319 0.508 0.500 0.000 1.000 1.000 
Sales ($m) 6,319 5757.2 11205.0 67.8 2004.2 82559.0 
Tangibility 6,319 0.292 0.243 0.014 0.204 1.098 
Stock Return 6,319 0.145 0.396 -0.760 0.119 1.749 
Tobin’s Q 6,319 1.873 1.062 0.739 1.541 7.311 
Profitability 6,319 0.160 0.086 -0.124 0.147 0.507 
Book Leverage 6,319 0.233 0.161 0.000 0.237 0.739 
Delta ($,000) 6,319 649.1 1299.3 6.3 274.2 11572.0 
Vega ($,000) 6,319 180.9 243.2 0.0 91.9 1491.3 
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Table 4-1 CEO Overconfidence and Corporate Financing Decision Summary Statistics 
(Continued) 
Panel B: Optimistic versus Non-Optimistic Subsamples 
 Optimistic CEOs 
(610 CEOs) 
Non-Optimistic CEOs 
(613 CEOs) 
Variables N Mean Median Std. Dev. N Mean Median Std. Dev. 
Dependent Variable         
D_Issue 2,970 0.228 0.000 0.420 3,349 0.213 0.000 0.409 
E_Issue 2,970 0.046* 0.000 0.211 3,349 0.037 0.000 0.190 
Netdebt_Issue 2,967 0.210 0.000 0.407 3,346 0.201 0.000 0.400 
Netequity_Issue 2,829 0.031 0.000 0.174 3,172 0.038 0.000 0.192 
Independent Variables         
Sales ($m) 2,970 5145.5*** 1903.4 9302.7 3,349 6299.7 2057.9 12631.7 
Tangibility 2,970 0.304*** 0.232 0.242 3,349 0.282 0.188 0.243 
Stock Return 2,970 0.131** 0.101 0.395 3,349 0.157 0.132 0.396 
Tobin’s Q 2,970 1.736*** 1.429 0.972 3,349 1.994 1.670 1.122 
Profitability 2,970 0.162 0.145 0.087 3,349 0.159 0.150 0.085 
Book Leverage 2,970 0.253*** 0.257 0.160 3,349 0.215 0.209 0.161 
Delta ($,000) 2,970 524.0*** 228.2 1012.9 3,349 760.1 327.3 1499.8 
Vega ($,000) 2,970 156.2*** 84.7 204.4 3,349 202.8 99.2 271.3 
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Table 4-1 CEO Overconfidence and Corporate Financing Decision Summary Statistics 
(Continued) 
Panel C: Miscalibrated versus Non-Miscalibrated Subsamples 
 Miscalibrated CEOs 
(615 CEOs) 
Non-Miscalibrated CEOs 
(608 CEOs) 
Variables N Mean Median Std. Dev. N Mean Median Std. Dev. 
Dependent Variable         
D_Issue 3,210 0.221 0.000 0.415 3,109 0.219 0.000 0.414 
E_Issue 3,210 0.035*** 0.000 0.184 3,109 0.048 0.000 0.214 
Netdebt_Issue 3,207 0.221*** 0.000 0.415 3,106 0.188 0.000 0.391 
Netequity_Issue 3,047 0.035 0.000 0.183 2,954 0.035 0.000 0.183 
Independent Variables         
Sales ($m) 3,210 5492.8* 1890.9 10888.5 3,109 6030.3 2157.2 11518.1 
Tangibility 3,210 0.277*** 0.189 0.235 3,109 0.308 0.223 0.249 
Stock Return 3,210 0.157** 0.131 0.378 3,109 0.132 0.102 0.413 
Tobin’s Q 3,210 1.902** 1.619 1.001 3,109 1.844 1.453 1.121 
Profitability 3,210 0.160 0.152 0.075 3,109 0.161 0.140 0.096 
Book Leverage 3,210 0.226*** 0.233 0.155 3,109 0.241 0.240 0.167 
Delta ($,000) 3,210 742.8*** 319.7 1468.4 3,109 552.4 235.4 1089.5 
Vega ($,000) 3,210 190.9*** 99.6 247.1 3,109 170.6 84.1 238.8 
95 
 
Turning to the control variables, we see that firms in the sample have an average sales revenue 
of approximately $5.76 billion, with approximately 29.2% being fixed assets. The large firm size reflects 
the sample composition, which primarily includes S&P 1500 firms. The average annual stock return is 
approximately 14.5%, reflecting the general stock market increase during the sample period from 2000 
to 2014. Tobin’s Q is approximately 1.87, whereas the return on assets is approximately 16%. On 
average, the firms in the sample are moderately geared, with a book leverage ratio of 23.3%. 
Panels B and C of Table 4-1 also compare the firm characteristics of optimistic CEO versus non-
optimistic CEO subsamples and of miscalibrated CEO versus non-miscalibrated CEO subsamples. Firms 
with optimistic CEOs have lower revenue, Tobin’s Q, and stock returns. However, consistent with the 
findings in Malmendier et al. (2011), firms with optimistic CEOs have higher book leverage ratio. 
Interestingly, optimistic CEOs are found to have a lower delta and vega, in contrast to the higher values 
reported in studies using the option-based measure of optimism (e.g., Hirshleifer et al., 2012). Firms with 
miscalibrated CEOs, however, have higher Tobin’s Q and stock returns. Moreover, miscalibrated CEOs 
are shown to have a higher delta and vega. 
4.4.2 CEO Overconfidence and Security Issuance 
4.4.2.1 Conditional Sample 
In this section, I examine the impacts of both CEO optimism and miscalibration on a firm’s 
financing activities. Specifically, conditional on accessing external financing markets, I expect optimistic 
CEOs to issue more debt than equity because they perceive external risky securities to be undervalued 
by the market, and equity is sensitive to disagreement between CEOs and investors (Hypothesis 1). 
Nevertheless, I do not have a clear prediction for miscalibrated CEOs because theories disagree about 
whether they under- or over-value equity (Hypotheses 2a and 2b). 
Following Malmendier et al. (2011), I begin my analysis for the sample of firms that conducted 
any security issues during the year. This is the sample of firms that accessed the external financing 
markets during the year; I label it the conditional sample.  
Table 4-2 presents the results for the model specified in Equation 4.1 on the conditional sample. 
Columns (1) and (2) utilize the Thomson SDC database to identify debt and equity issues throughout the 
years. Inconsistent with my Hypothesis 1, I do not find that optimistic CEOs prefer to issue debt instead 
of equity when accessing external financing markets. However, consistent with Hypothesis 2b, 
miscalibration is positively correlated with the probability of issuing debt and marginally negatively 
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correlated with the tendency to issue equity. Being miscalibrated increases the probability of issuing debt 
by 4.7%, conditional on accessing external financing markets. The results from the balance sheet 
approach in columns (3) and (4) also show that miscalibrated CEOs tend to issue debt instead of equity 
when tapping external financing markets, supporting the evidence from the sample derived from the 
Thomson SDC dataset. The coefficients for Optimism remain statistically insignificant. Overall, the 
results support the prediction of Hypothesis 2b, but not Hypothesis 1.  
The control variables generally have the expected signs. I find that larger firms prefer to issue 
debt instead of equity. This reflects the fact that large companies have greater access to the debt market 
and are less prone to bankruptcy. Recent stock return and Tobin’s Q are also found to have positive 
impacts on the probability of issuing equity (when using Net Equity Issue as dependent variable). This is 
consistent with the market timing hypothesis, pursuant to which firms attempt to issue overvalued equity 
(e.g., Altı & Sulaeman, 2012). Consistent with pecking-order theory, I also find that more profitable 
firms are less likely to issue equity (Myers & Majluf, 1984). Book leverage is positively correlated with 
the probability of issuing equity instead of debt. In other words, when a firm has higher leverage, it avoids 
adding debts to the balance sheet. Further, Malmendier et al. (2011) views higher leverage as a constraint 
to further debt issuance because of issues such as covenants on existing debt contracts. Finally, I do not 
find that the delta and vega of the CEO’s option and stock holdings have any significant impact on the 
choice between debt and equity. 
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Table 4-2 CEO Overconfidence and Corporate Financing Decisions – Conditional Sample 
This table presents the logistic regression results for CEO overconfidence and corporate financing activities. The 
models estimated are discussed in Section 4.3.3. The sample covers 2001 to 2014. The dependent variables are 
Debt Issue, Equity Issue, Net Debt Issue, and Net Equity Issue. A CEO is deemed optimistic (miscalibrated) if the 
average residuals from the management earnings forecast error (precision) regression are above its corresponding 
median value. For more details on the classification of optimism and miscalibration, refer to Section 4.3.2. All the 
control variables are measured at the last fiscal year-end, and details of their measurements are presented in Section 
4.6.1 Appendix A. Fama-French’s 48 industry-fixed effects and year-fixed effects are included. Standard errors are 
clustered at the firm level. The p-value is reported in parentheses, and ***, **, and * indicate significance at the 
1%, 5%, and 10% level, respectively. Constants are not reported. 
Independent  
Variables 
Dependent Variables 
(1) 
Debt Issue 
(2) 
Equity Issue 
(3) 
Net 
Debt Issue 
(4) 
Net 
Equity Issue 
 Optimism -0.043 0.081 0.139 -0.223 
 (0.818) (0.661) (0.443) (0.316) 
Miscalibration 0.390** -0.298 0.409** -0.359* 
 (0.039) (0.106) (0.013) (0.071) 
Log(sales)t-1 0.789*** -0.442*** 0.115 -0.620*** 
 (0.000) (0.000) (0.207) (0.000) 
Tangibilityt-1 -0.513 0.475 -0.330 1.571** 
 (0.380) (0.376) (0.553) (0.035) 
Stock Returnt-1 -0.018 0.362 -0.136 0.576** 
 (0.937) (0.115) (0.450) (0.025) 
Tobin’s Qt-1 -0.320** -0.045 -0.241** 0.565*** 
 (0.021) (0.818) (0.046) (0.000) 
Profitabilityt-1 6.036*** -3.470** 7.288*** -6.729*** 
 (0.000) (0.025) (0.000) (0.000) 
Book Leveraget-1 -0.199 2.257*** -0.232 1.963** 
 (0.759) (0.001) (0.715) (0.015) 
Log(1+delta)t-1 -0.092 0.088 -0.065 0.004 
 (0.371) (0.441) (0.486) (0.971) 
Log(1+vega)t-1 0.061 -0.104 0.059 -0.026 
 (0.415) (0.183) (0.433) (0.766) 
Industry-Fixed Effect Yes Yes Yes Yes 
Year-Fixed Effect Yes Yes Yes Yes 
Observations 1,581 1,571 1,658 1,263 
Pseudo R2 0.257 0.218 0.147 0.265 
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4.4.2.2 Unconditional Sample – Unclear Predictions 
In Section 4.4.2.1, I have shown that miscalibrated CEOs prefer to issue debt instead of equity 
when accessing external financing markets, whereas there is no significant difference for optimistic 
CEOs. A related question is whether I could observe similar preferences on the wider sample, 
unconditional on accessing external financing markets. Ultimately, this is an empirical question because 
overconfident CEOs also overestimate new investment returns and as a result, they tend to invest more 
than non-overconfident CEOs (e.g., Ben-David et al., 2013; Malmendier & Tate, 2005). If overconfident 
CEOs perceive that the benefits from making new investments outweigh the costs of issuing undervalued 
securities, they will proceed with the new investments by issuing either debt or equity, resulting in more 
frequent issuances than non-overconfident CEOs. However, the tradeoff between new investment and 
undervalued securities might also lead to less frequent security issuances. 
I conduct my investigation on the full sample of firms (namely, the unconditional sample) using 
the same regression as in the previous section. This unconditional sample includes all firm-year 
observations with non-missing control variables, regardless of whether the firm has issued any securities 
during the year. 
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Table 4-3 CEO Overconfidence and Corporate Financing Decisions – Unconditional Sample 
This table presents the logistic regression results for CEO overconfidence and corporate financing activities. The 
models estimated are discussed in Section 4.3.3. The sample covers 2001 to 2014. The dependent variables are 
Debt Issue, Equity Issue, Net Debt Issue, and Net Equity Issue. A CEO is deemed optimistic (miscalibrated) if the 
average residuals from the management earnings forecast error (precision) regression are above its corresponding 
median value. For more details on the classification of optimism and miscalibration, refer to Section 4.3.2. All the 
control variables are measured at the last fiscal year-end, and details of their measurements are presented in Section 
4.6.1 Appendix A. Fama-French’s 48 industry-fixed effects and year-fixed effects are included. Standard errors are 
clustered at the firm level. The p-value is reported in parentheses, and ***, **, and * indicate significance at the 
1%, 5%, and 10% level, respectively. Constants are not reported. 
Independent  
Variables 
Dependent Variables 
(1) 
Debt Issue 
(2) 
Equity Issue 
(3) 
Net 
Debt Issue 
(4) 
Net 
Equity Issue 
 Optimism 0.052 0.073 0.104 -0.107 
 (0.577) (0.644) (0.153) (0.574) 
Miscalibration 0.199** -0.106 0.233*** -0.048 
 (0.030) (0.499) (0.002) (0.790) 
Log(sales)t-1 0.691*** -0.044 -0.042 -0.493*** 
 (0.000) (0.579) (0.247) (0.000) 
Tangibilityt-1 0.469 0.636 0.209 1.780*** 
 (0.162) (0.187) (0.371) (0.003) 
Stock Returnt-1 0.011 0.225 0.232** 0.569*** 
 (0.920) (0.253) (0.014) (0.002) 
Tobin’s Qt-1 -0.060 -0.119 -0.067 0.355*** 
 (0.379) (0.508) (0.193) (0.000) 
Profitabilityt-1 0.834 -3.587** 3.032*** -4.240*** 
 (0.243) (0.013) (0.000) (0.000) 
Book Leveraget-1 2.961*** 3.800*** 0.446 1.681*** 
 (0.000) (0.000) (0.108) (0.009) 
Log(1+delta)t-1 0.056 0.098 0.070* 0.057 
 (0.241) (0.237) (0.070) (0.458) 
Log(1+vega)t-1 0.047 -0.111* -0.007 -0.027 
 (0.200) (0.076) (0.812) (0.669) 
Industry-Fixed Effect Yes Yes Yes Yes 
Year-Fixed Effect Yes Yes Yes Yes 
Observations 6,307 5,770 6,313 5,403 
Pseudo R2 0.206 0.187 0.0472 0.143 
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Table 4-3 presents the regression results for this unconditional sample. I find miscalibration to be 
positively correlated with the probability of issuing debt. The results are similar regardless of the choice 
of database used to identify debt issuance. Unconditionally, being miscalibrated increases the probability 
of issuing debt by 2.7% based on the Thomson SDC sample. Given that the average probability of issuing 
debt in the sample is 22.0%, this represents a 12.3% increase in the probability of debt issuance and is 
highly economically significant. However, being miscalibrated does not decrease the chance of issuing 
equity unconditionally. This result is expected if the perceived benefit of new investment offsets the cost 
of issuing undervalued equity, leading to insignificant differences in unconditional equity issuance. For 
optimistic CEOs, I do not find any significant relation between optimism and the probability of issuing 
debt or equity. 
For control variables, I obtain similar results as the conditional sample. Specifically, larger and 
more profitable firms are less likely to issue equity and more likely to issue debt. Firms with higher stock 
returns and a higher Tobin’s Q have a higher probability of issuing equity, possibly reflecting an attempt 
to take advantage of higher market valuation. 
4.4.2.3 Sample Selection Issue 
Until this point, I have documented a positive relation between CEO miscalibration and the 
preference for debt financing (both conditional and unconditional) when accessing the external financing 
market. When external financing is a condition, miscalibrated CEOs are significantly less likely to issue 
equity. In contrast, CEO optimism is not found to have any significant impact on the probability of 
debt/equity issuance.  
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Table 4-4 Heckman Selection Model: CEO Overconfidence and Corporate Financing Decisions 
This table presents the second-stage results of the Heckman selection model for CEO overconfidence and 
corporate financing activities on both conditional (Panel A) and unconditional samples (Panel B). The sample 
covers 2001 to 2014. The dependent variables are Debt Issue, Equity Issue, Net Debt Issue, and Net Equity Issue. 
A CEO is deemed optimistic (miscalibrated) if the average residuals from the management earnings forecast error 
(precision) regression are above its corresponding median value. For more details on the classification of optimism 
and miscalibration, refer to Section 4.3.2. All the control variables are measured at the last fiscal year-end, and 
details of their measurements are presented in Section 4.6.1 Appendix A. Fama-French’s 48 industry-fixed effects 
and year-fixed effects are included. Standard errors are clustered at the firm level. The p-value is reported in 
parentheses, and ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.  
Panel A. Conditional Sample 
Independent  
Variables 
Dependent Variables 
(1) 
Debt Issue 
(2) 
Equity Issue 
(3) 
Net Debt Issue 
(4) 
Net Equity Issue 
 
Optimism 0.127 -0.008 0.231 -0.240 
 (0.514) (0.969) (0.233) (0.305) 
Miscalibration 0.437** -0.370* 0.455*** -0.338 
 (0.031) (0.063) (0.010) (0.108) 
IMR -0.388 0.453 -1.680*** 0.064 
 (0.467) (0.434) (0.004) (0.912) 
Firm Controls Variables Yes Yes Yes Yes 
Industry Fixed Effect Yes Yes Yes Yes 
Year Fixed Effect Yes Yes Yes Yes 
Observations 1,433 1,420 1,513 1,155 
Pseudo R2 0.259 0.228 0.162 0.270 
Panel B. Unconditional Sample 
Independent  
Variables 
Dependent Variables 
(1) 
Debt Issue 
(2) 
Equity Issue 
(3) 
Net Debt Issue 
(4) 
Net Equity Issue 
 Optimism 0.099 0.025 0.176** -0.071 
 (0.316) (0.886) (0.021) (0.725) 
Miscalibration 0.215** -0.144 0.213*** -0.041 
 (0.027) (0.382) (0.005) (0.829) 
IMR -0.530 0.529 -2.232*** -0.479 
 (0.117) (0.426) (0.000) (0.289) 
Firm Controls  Yes Yes Yes Yes 
Industry Fixed Effect Yes Yes Yes Yes 
Year Fixed Effect Yes Yes Yes Yes 
Observations 5,707 5,217 5,712 4,885 
Pseudo R2 0.206 0.192 0.063 0.144 
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One potential concern about the results so far is the sample selection issue. A firm-year observation 
will be included in the analysis only when I can measure overconfidence. To calculate CEO optimism 
or miscalibration, I first need the firm to provide an earnings forecast and to do so as a range. As a 
result, a firm-year combination can only enter into the final sample if there is at least one earnings 
forecast made by the CEO during the sample period. If the determinants of issuing management 
earnings forecasts are correlated with the determinants of financing decisions, then a sample selection 
bias concern can arise. In this section, I employ Heckman’s two-step sample selection model to 
address this issue. 
In the first step, I follow Otto (2014) and the approach adopted in Chapter 3, modeling the 
selection indicator at the CEO level as a function of the average values of the following variables: (1) 
number of analysts following (obtained from the IBES database); (2) earnings volatility; (3) 
institutional ownership; (4) net debt issuance; and (5) net equity issuance during the sample period. I 
use the average value of these five determinants because my two CEO overconfidence measures rely 
on the average earnings forecast errors or precision from all forecasts made by a particular CEO. In 
this first step, I also further include the control variables used in the financing regressions in Table 
4-2 and Table 4-3, Fama-French’s 48 industry-fixed effects and year-fixed effects.  
In the second step, I rerun all the financing regressions after including an Inverse Mills ratio 
(IMR). The second stage of the Heckman sample selection model results is presented in Table 4-4. 
Generally, the results are qualitatively similar to the results reported in the earlier sections. The only 
exception is the Net Debt Issue regression corresponding to Column (3) of Table 4-3. Optimism is 
positively correlated with Net Debt Issue at a 5% level of p-value once the sample selection issue is 
controlled. More importantly, the estimate for Miscalibration in the debt regression continues to be 
positive and statistically significant.   
4.4.3 CEO Overconfidence and Market Dynamics 
In this study, I have so far focused on how overconfident CEOs affect corporate financing 
decisions. Following the prior literature (e.g., Ben-David et al., 2013; Malmendier et al., 2011), I have 
focused on how irrational managers operate in a rational market in which securities are unbiasedly 
priced. In this respect, management overconfidence is the main driving force of corporate financing 
decisions. However, as noted by Malmendier and Tate (2015), a large parallel literature in behavioral 
finance aims to examine how rational managers operate in an inefficient capital market driven by the 
irrational investors. A more realistic model must also consider the interaction of managers with a 
potentially irrational market. As a response to the call by Malmendier and Tate (2015), this section 
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aims to explore how CEO overconfidence interacts with market dynamics in the context of financing 
activities. 
To study the impact of CEO overconfidence on corporate financing decisions, it is important 
to consider market dynamics. Unlike investment decisions, issuing securities involves direct 
interaction between managers and the market. Market valuation necessarily has important 
implications for the firm’s security issuance decisions. Indeed, it can generate two different 
predictions.  
First, if the market substantially overvalues the share price to extent that the overvaluation is 
even higher than the CEO’s belief as influenced by overconfidence, overconfident CEOs will not 
have significant objections to equity issuance. As a result, consider market dynamics, overconfident 
CEOs are not necessarily always averse to issuing equity. Therefore, when market valuation is 
sufficiently high, overconfident CEOs will tap into the equity market as a source of external financing. 
This is not different from market timing studies (e.g., Altı & Sulaeman, 2012) that find a strong 
relation between recent share returns and the likelihood of equity issuance. In other words, firms 
generally take advantage of market overvaluation to issue equity. This can help explain why one still 
can observe equity issuance by overconfident CEOs even though they generally view equity as 
undervalued by the market. 
Second, overconfident CEOs’ valuation of their shares might increase with market valuation. 
That is, they tend to overvalue equity even more when market valuation is high. This may be caused 
by confirmation bias, whereby overconfident CEOs view share price appreciation as confirmation of 
their unrealistically optimistic view of the firm, further increasing their confidence level. In light of 
this argument, overconfident CEOs might not be willing to issue equity even when the market 
valuation is high.  
To empirically examine the interaction of CEO overconfidence and market dynamics, I use 
the share return over the past fiscal year to indicate the likelihood of the market undervaluing or 
overvaluing shares, and interact share return with CEO overconfidence (both optimism and 
miscalibration). Higher share returns over the last fiscal year increases the firm’s valuation. As a 
result, overconfident CEOs are less likely to perceive their shares as undervalued. Accordingly, a 
higher share return reduces overconfident CEOs’ reluctance to issue equity. However, as discussed 
above, higher share returns can enhance CEO overconfidence. Thus, I do not have a clear prediction 
about the sign of the interaction term. As an alternative, one of the control variables, Tobin’s Q, also 
captures some of the valuation effects. A higher Tobin’s Q implies that the market is willing to pay a 
higher multiple for the assets. I use Tobin’s Q as an alternative to capture the market valuation of the 
equity. 
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In Table 4-5, I present the main regression results with the inclusion of additional interaction 
terms between overconfidence (both optimism and miscalibration) and share return over the last fiscal 
year (or Tobin’s Q) as of the beginning of the fiscal year. I perform the analysis on both the 
conditional and unconditional samples.66 In the analyses, I focus on the common equity issuance 
derived from the Thomson SDC database instead of Compustat. This is because Compustat’s Net 
Equity Issue bundles common equity with preferred shares and therefore is a noisier measure of the 
common equity issuance. 
As shown in Table 4-5, on the conditional sample, consistent with the previous result, 
miscalibration remains negatively correlated with the probability of issuing equity. However, the 
coefficients on the interactive terms between miscalibration and share return (or Tobin’s Q) are not 
significant. On the other hand, optimism and its interactive terms continue to be insignificant. Overall, 
I do not find supporting evidence for the influence of market valuation on overconfident CEO’s 
reluctance to issue equity. 
One possible reason for the non-result could be measurement error in stock return and Tobin’s 
Q, leading to a lack of testing power. Both stock return and Tobin’s Q are measured at the end of the 
last fiscal year. However, equity issuance could occur in the first quarter through the fourth quarter 
during the year. The further the equity issuance from the beginning of the year, the less accurate the 
measures of market valuation. For example, a firm could have relatively high Tobin’s Q at the 
beginning of the year and then gradually decline over time. Using Tobin’s Q at the beginning of the 
year will not accurately capture the market valuation prior to equity issuance in the later parts of the 
year. To address this concern, I follow Altı and Sulaeman (2012) and re-run the analyses using 
quarterly data. 
  
                                               
66 For the conditional sample, because of the smaller sample size and the addition of the interaction terms, I have used 
Fama-French’s 12 industries instead of the full 48 industry-fixed effects to ensure there is sufficient variation within each 
industry. I continue to use Fama-French’s 48 industry-fixed effects in the unconditional sample. 
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Table 4-5 CEO Overconfidence, Market Dynamics and Corporate Financing Decisions 
This table presents the logistic regression results for the impact of CEO overconfidence and its interaction with market 
dynamics on corporate financing activities for both the conditional and the unconditional samples. The sample covers 
2001 to 2014. The dependent variable is Equity Issue. A CEO is deemed to be optimistic (miscalibrated) if the average 
residuals from the management earnings forecast error (precision) regression are above its corresponding median value. 
For more details on the classification of optimism and miscalibration, refer to Section 4.3.2. All of the control variables 
are measured at the last fiscal year-end, and details of their measurements are presented in Section 4.6.1 Appendix A. 
Fama-French’s 12 (48) industry-fixed effects are included for the conditional (unconditional) sample. Year-fixed effects 
are also included. Standard errors are clustered at the firm level. The p-value is reported in parentheses, and ***, **, and 
* indicate significance at the 1%, 5%, and 10% level, respectively.  
Independent  
Variables 
Dependent Variables 
(1) 
Conditional 
Equity Issue 
(2) 
Conditional 
Equity Issue 
 
(3) 
Unconditional 
Equity Issue 
(4) 
Unconditional 
Equity Issue 
 
Optimism 0.058 0.572 0.075 0.570 
 (0.746) (0.205) (0.647) (0.156) 
Optimism * Stock Returnt-1 -0.182  0.026  
 (0.602)  (0.937)  
Optimism * Tobin’s Qt-1  -0.381  -0.358 
  (0.186)  (0.175) 
Miscalibration -0.346* 0.225 -0.141 0.144 
 (0.051) (0.449) (0.379) (0.564) 
Miscalibration* Stock Returnt-1 0.264  0.297  
 (0.452)  (0.366)  
Miscalibration* Tobin’s Q t-1  0.084  0.144 
  (0.774)  (0.564) 
Firm Level Control Variables Yes Yes Yes Yes 
Industry Fixed Effect Yes Yes Yes Yes 
Year Fixed Effect Yes Yes Yes Yes 
Observations 1,726 1,726 5,770 5,770 
Pseudo R2 0.206 0.209 0.187 0.188 
 
Specifically, I obtain the quarterly share price and firm level information from CRSP and 
CCM, respectively, to construct the control variables in the same way as previously described. 
Execucomp does not provide quarterly updates. I have assumed that the value of the delta and vega 
of the CEO stock and option holdings remain unchanged throughout the year. I then create the Equity 
Issue variable, which equals one if a firm has at least one common equity issuance during the quarter 
according to the Thomson SDC database and zero otherwise. To construct the conditional sample, I 
have also identified firm-quarters with at least one security issuance. 
Table 4-6 presents the regression results using this quarterly dataset on both the conditional 
sample and the unconditional sample. By aligning the measure of stock return and Tobin’s Q closer 
to the timing of equity, the interaction terms between CEO miscalibration and stock return (Tobin’s 
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Q) become significantly positive, although mostly at the 10% significance level. The result suggests 
that a higher recent stock return and Tobin’s Q attenuate miscalibrated CEOs’ reluctance to issue 
equity. This is consistent with the idea that when stock valuation is sufficiently high, miscalibrated 
CEOs will not object to issuing equity. However, I continue to find insignificant results for CEO 
optimism. 
Table 4-6 CEO Overconfidence, Market Dynamics and Corporate Financing Decisions – 
Quarterly Sample 
This table presents the logistic regression results for the impacts of CEO overconfidence and its interaction with market 
dynamics on corporate financing activities for both the conditional and unconditional quarterly samples. The sample 
covers 2001 to 2014. The dependent variable is Equity Issue. A CEO is deemed to be optimistic (miscalibrated) if the 
average residuals from the management earnings forecast error (precision) regression are above its corresponding median 
value. For more details on the classification of optimism and miscalibration, refer to Section 4.3.2. All of the control 
variables are measured at the end of last quarter, and details of their measurements are presented in Section 4.6.1 
Appendix A. Fama-French’s 12 (48) industry-fixed effects are included for the conditional (unconditional) sample. Year-
quarter fixed effects are also included. Standard errors are clustered at the firm level. The p-value is reported in 
parentheses, and ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
Independent  
Variables 
Dependent Variables 
(1) 
Conditional Equity 
Issue 
(2) 
Conditional 
Equity Issue 
 
(3) 
Unconditional 
Equity Issue 
(4) 
Unconditional 
Equity Issue 
 
Optimism -0.045 0.114 0.055 0.164 
 (0.796) (0.737) (0.719) (0.596) 
Optimism * Stock Returnt-1 0.230  -0.104  
 (0.729)  (0.863)  
Optimism * Tobin’s Qt-1  -0.099  -0.084 
  (0.584)  (0.658) 
Miscalibration -0.211 -0.579* -0.066 -0.354 
 (0.251) (0.097) (0.669) (0.202) 
Miscalibration* Stock Returnt-1 1.221*  1.290**  
 (0.081)  (0.040)  
Miscalibration* Tobin’s Q t-1  0.288*  0.259* 
  (0.097)  (0.094) 
Firm Level Control Variables Yes Yes Yes Yes 
Industry-Fixed Effect Yes Yes Yes Yes 
Year-Fixed Effect Yes Yes Yes Yes 
Observations 2,174 2,174 22,647 22,647 
Pseudo R2 0.206 0.206 0.144 0.143 
 
Overall, in this section, I present some supporting evidence that CEO overconfidence 
(miscalibration in particular) does interact with market dynamics, jointly influencing financing 
activities. 
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4.4.4 CEO Overconfidence and Corporate Financial Leverage 
4.4.4.1 Corporate financial leverage 
At the security issuance level, I have established that miscalibrated CEOs prefer debt to equity 
(both conditional and unconditional) when accessing the external financial market, whereas weaker 
evidence suggests that optimistic CEOs have a higher probability of debt issuance. A related question 
is whether an overconfident CEO’s preference for debt leads to cross-sectional variation in a firm’s 
financial leverage and leverage changes. In this section, I aim to explore the impact of CEO 
overconfidence on firm leverage.  
As a starting point, I examine the relation between CEO overconfidence and the raw level of 
corporate financial leverage. If overconfident CEOs prefer to issue debt rather than equity, I should 
observe a positive relation between CEO overconfidence and corporate financial leverage. 
Malmendier et al. (2011) document a positive relation between CEO optimism and corporate financial 
leverage using the option-based optimism measure. In contrast, Ben-David et al. (2013) find 
miscalibration to be positively correlated with firm leverage, whereas optimism does not have any 
significant impact on corporate financial leverage. I use Equation 4.2 to examine the relation between 
CEO overconfidence and corporate financial leverage. 
4.2) 
𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑡 = 𝛼0 + 𝛼1𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 + 𝛼2𝑀𝑖𝑠𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛
+ ∑ 𝛽𝑖𝐹𝑖𝑟𝑚 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖,𝑡−1
𝑖
+ 𝛾1𝐶𝐸𝑂 𝐷𝑒𝑙𝑡𝑎 𝑖,𝑡−1
+ 𝛾2𝐶𝐸𝑂 𝑉𝑒𝑔𝑎 𝑖,𝑡−1 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑦𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝜀𝑡 
 
For the dependent variable, I use both book leverage and market leverage. My preferred 
measure is book leverage because market leverage could be simply affected by the share price 
movements instead of the CEO’s conscious decision about debt or equity issuances. However, due to 
the infrequent adjustment to capital structure, both measures of leverage may not reflect the 
‘optimum’ leverage at the time of adjustment. As a result, the results in this and subsequent sections 
using leverage and change in leverage as dependent variables need to be interpreted with this caveat 
in mind.  
I use control variables similar to those used in the earlier sections, and these controls are also 
similar to those used in Malmendier et al. (2011) and Ben-David et al. (2013). Specifically, the control 
variables include log of sales (Log(Sales)), the tangibility of assets (Tangibility), Stock Return, 
Tobin’s Q and firm profitability (Profitability). In addition, I also control the delta and vega of the 
CEO’s stock and option portfolio. In this test, I have not used firm-fixed effects, because there is not 
enough within-firm variation in CEO overconfidence over time. Instead, Fama-French’s 48 industry-
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fixed effects are used. However, later on in this section, I will explore CEO turnover events to 
establish some causality between CEO overconfidence and corporate financial leverage.  
Table 4-7 CEO Overconfidence and Corporate Financial Leverage 
This table presents the OLS regression results for CEO overconfidence and corporate financial leverage. The 
models estimated are discussed in Section 4.4.4.1. The sample covers 2001 to 2014. The dependent variables 
are Book Leverage and Market leverage. A CEO is deemed optimistic (miscalibrated) if the average residuals 
from the management earnings forecast error (precision) regression are above its corresponding median value. 
For more details on the classification of optimism and miscalibration, refer to Section 4.3.2. All of the control 
variables are measured at the last fiscal year-end, and details of their measurements are presented in Section 
4.6.1, Appendix A. Fama-French’s 48 industry-fixed effects and year-fixed effects are included. Standard errors 
are clustered at the firm level. The p-value is reported in parentheses, and ***, **, and * indicate significance 
at the 1%, 5%, and 10% level, respectively. Constants are not reported. 
Independent  
Variables 
Dependent Variables 
Book Leverage Market Leverage 
Optimism 0.028*** 0.022*** 
 (0.000) (0.000) 
Miscalibration -0.006 -0.009 
 (0.480) (0.108) 
Log(sales)t-1 0.021*** 0.014*** 
 (0.000) (0.000) 
Tangibilityt-1 0.107*** 0.091*** 
 (0.001) (0.000) 
Stock Returnt-1 0.005 -0.000 
 (0.363) (0.971) 
Tobin’s Qt-1 -0.031*** -0.039*** 
 (0.000) (0.000) 
Profitabilityt-1 0.029 -0.110*** 
 (0.618) (0.003) 
Log(1+delta)t-1 -0.005 -0.004* 
 (0.168) (0.090) 
Log(1+vega)t-1 0.003 -0.001 
 (0.255) (0.423) 
Industry-Fixed Effect Yes Yes 
Year-Fixed Effect Yes Yes 
Observations 6,318 6,318 
Adj. R2 0.312 0.450 
Table 4-7 presents the regression results for Equation 4.2. CEO optimism is positively 
correlated with both book leverage and market leverage. The result is also highly economically 
significant. Firms with optimistic CEOs have approximately 2.8% (2.2%) higher book leverage 
(market leverage) than firms with non-optimistic CEOs. Given that the average book leverage (market 
leverage) in the sample is 23.3% (16.0%), this represents an increase of 12.0% (13.8%). Surprisingly, 
miscalibration is not shown to have any significant impact on firm leverage.  
Control variables generally are significant with the expected signs (See for example, 
Hovakimian et al., 2001; Rajan & Zingales, 1995). Larger firms have higher leverage, possibly 
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reflecting the lower probability of bankruptcy and therefore the ability take on higher leverage. Firms 
with more tangible assets are associated with higher leverage. This is consistent with the idea that 
higher tangible assets could serve as collateral and reduce the agency cost of debt (risk shifting). In 
addition, tangible assets retain more value in liquidation. Consistent with Myers (1977), firms with a 
higher growth rate are significantly negatively correlated with firm leverage. More profitable firms 
are associated with lower leverage because firms prefer internal funds to external debts due to 
information asymmetry (Myers & Majluf, 1984). I also find some evidence that a higher CEO stock 
and option holding delta is associated with the choice of lower corporate financial leverage, reflecting 
less appetite for risk taking (Coles et al., 2006). 
4.4.4.2 Change in Corporate financial leverage 
The evidence from the raw leverage-level regression seems to contradict the findings in earlier 
sections, especially for miscalibration. However, miscalibrated CEOs arguably want to begin with 
firms that have lower leverage, preserving the future capacity to issue additional debt to finance new 
investment. In this regard, the non-results between CEO miscalibration and firm leverage do not 
contradict the previous findings from the issuance-level data. This is because overconfident CEOs 
may start with firms with lower leverage to reserve the room for them to increase their leverage over 
time to finance new investment. Therefore, a direct test of the raw level of leverage does not 
necessarily indicate the preference of overconfident CEOs. Instead, I focus on the relation between 
change in leverage over time and CEO overconfidence. 
4.3) 
∆𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑡 = 𝛼0 + 𝛼1𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 + 𝛼2𝑀𝑖𝑠𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛
+ ∑ 𝛽𝑖∆𝐹𝑖𝑟𝑚 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖,𝑡
𝑖
+ 𝛾1∆𝐶𝐸𝑂 𝐷𝑒𝑙𝑡𝑎 𝑖,𝑡
+ 𝛾2∆𝐶𝐸𝑂 𝑉𝑒𝑔𝑎 𝑖,𝑡 + 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑦𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝜀𝑡 
 
I use Equation 4.3 to test whether firms with overconfident CEOs increase leverage over time 
more than non-overconfidence CEOs do.67 Effectively, Equation 4.3 is the first difference of Equation 
4.2, except for optimism and miscalibration, which do not vary much across time. This research 
design examines the difference in leverage changes between overconfident and non-overconfident 
CEOs. Another advantage of this specification, compared to the analysis using data from the 
Thomson SDC database, is that it also considers the amount of debt (relative to firm assets) taken on 
by overconfident CEOs. 
                                               
67 I have also included Fama-French’s 48 industry- and year-fixed effects. 
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Table 4-8 CEO Overconfidence and Change in Corporate Financial Leverage 
This table presents the OLS regression results for CEO overconfidence and change in corporate financial 
leverage. The models estimated are discussed in Section 4.4.4.2. The sample covers 2001 to 2014. The 
dependent variables are change in Book Leverage and change in Market Leverage. A CEO is deemed 
optimistic (miscalibrated) if the average residuals from the management earnings forecast error (precision) 
regression are above its corresponding median value. For more details on the classification of optimism and 
miscalibration, refer to Section 4.3.2. All of the control variables are measured at the last fiscal year-end, and 
details of their measurements are presented in Section 4.6.1 Appendix A. Fama-French’s 48 industry-fixed 
effects and year-fixed effects are included. Standard errors are clustered at the firm level. The p-value is 
reported in parentheses, and ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
Constants are not reported. 
Independent  
Variables 
Dependent Variables 
∆Book Leverage ∆Market Leverage 
Optimism 0.004** 0.002** 
 (0.023) (0.042) 
Miscalibration 0.003** 0.001 
 (0.025) (0.313) 
∆Log(sales)t 0.010 0.019*** 
 (0.149) (0.002) 
∆Tangibilityt 0.131*** 0.124*** 
 (0.000) (0.000) 
∆Tobin’s Qt 0.005** -0.021*** 
 (0.043) (0.000) 
∆Stock Returnt -0.015*** -0.012*** 
 (0.000) (0.000) 
∆Profitabilityt -0.060** -0.109*** 
 (0.026) (0.000) 
∆Log(1+delta)t -0.006*** -0.012*** 
 (0.000) (0.000) 
∆Log(1+vega)t -0.000 0.001 
 (0.951) (0.412) 
Industry-Fixed Effect Yes Yes 
Year-Fixed Effect Yes Yes 
Observations 6,096 6,096 
Adj. R2 0.072 0.258 
 
Table 4-8 presents the regression results for Equation 4.3. Consistent with earlier results, CEO 
optimism is positively correlated with both book and market leverage. Specifically, the change in 
book leverage is approximately 0.4% higher for optimistic CEOs each year. The relation between 
miscalibration and change in market leverage is insignificant. As discussed earlier, this measure of 
leverage is noisier because of share price movements, and book leverage is preferred. Using change 
in book leverage as the dependent variable, I find that miscalibrated CEOs increase book leverage 
more than non-miscalibrated CEOs (approximately 0.3% more of total assets per year). 
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4.4.4.3 CEO Turnover Events 
So far, I have documented a positive relation between CEO overconfidence and corporate 
financial leverage. However, due to the infrequent changes in CEO overconfidence within firms, I 
have not controlled for firm-fixed effects. One could be concerned with the interpretation of the 
results, which might be driven by the omitted firm-fixed effects. Although the regression on change 
in leverage alleviates some of this concern, I continue to explore CEO turnover events to shed light 
on the causality of CEO overconfidence on corporate financial leverage. 
I identify CEO turnover events from Execucomp. I have 225 CEO turnover events with non-
missing control variables. However, only a subset of this CEO turnover sample involves a change in 
CEO overconfidence (either in optimism or miscalibration). A summary of this CEO turnover sample 
is provided in Table 4-9. 
Table 4-9 Summary of CEO Turnover Sample 
Group Outgoing CEO Incoming CEO Treatment type 
Δ Optimism 
(Miscalibration) 
No. of 
Obs. 
Treated 
Non-Optimistic (Non-
Miscalibrated) 
Optimistic 
(Miscalibrated) 
Optimism 
(Miscalibration) 
Treatment 
+1 
(+1) 
48 (34) 
Optimistic 
(Miscalibrated) 
Non-Optimistic (Non-
Miscalibrated) 
Reversed Optimism 
(Miscalibration)Tr
eatment 
-1 
(-1) 
43 (41) 
Control 
Optimistic 
(Miscalibrated) 
Optimistic 
(Miscalibrated) 
No Treatment 0 62 (77) 
Non-Optimistic (Non-
Miscalibrated) 
Non-Optimistic (Non-
Miscalibrated) 
No Treatment 0 72 (73) 
There are 43 cases in which optimistic CEOs are replaced with non-optimistic CEOs and 48 
cases in the reverse direction. For miscalibration, I have recorded 41 cases in which miscalibrated 
CEOs are replaced with non-miscalibrated CEOs, and 34 cases in the reverse direction. Overall, I do 
not observe significant asymmetry in the change of CEO overconfidence. Because of the limited 
number of observations with changes in CEO overconfidence, the results in this section should be 
interpreted with this caveat in mind. 
To examine leverage change following CEO turnover, I follow Ben-David et al. (2013) by 
calculating the average leverage ratio for the two years before and after the CEO turnover event. In 
doing so, I require the same CEO to remain in the firm for two years after he/she takes office. This is 
also necessary to ensure that the incoming CEO has enough time to implement the preferred financing 
policies. Similarly, I require the outgoing CEO to be in the firm for two years before the turnover 
event. For all the other control variables, I calculate the changes in the same way. I have also included 
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dummies for the industries and the turnover years. The model specification is presented in Equation 
4.4.68 
4.4) 
∆𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑡+2,𝑡+1̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅−𝑡−1,𝑡−2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
= 𝛼0 + 𝛼1∆𝑂𝑝𝑡𝑖𝑚𝑖𝑠𝑚 + 𝛼2∆𝑀𝑖𝑠𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛
+ ∑ 𝛽𝑖∆𝐹𝑖𝑟𝑚 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠𝑖,𝑡+2,𝑡+1̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅−𝑡−1,𝑡−2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
𝑖
+ 𝛾1∆𝐶𝐸𝑂 𝐷𝑒𝑙𝑡𝑎 𝑖,𝑡+2,𝑡+1̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅−𝑡−1,𝑡−2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ + 𝛾2∆𝐶𝐸𝑂 𝑉𝑒𝑔𝑎 𝑖,𝑡+2,𝑡+1̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅−𝑡−1,𝑡−2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
+ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑡𝑢𝑟𝑛𝑜𝑣𝑒𝑟 𝑦𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝜀𝑡 
The results for the sample of CEO turnover events are presented in Table 4-10. For CEO 
optimism, I continue to document a significant positive impact on firm leverage. Changing from non-
optimistic to optimistic CEOs increases book leverage (market leverage) by 2.0% (1.4%). The 
average book leverage (market leverage) before the turnover event was 24.3% (16.9%). This 
represents a highly economically significant increase of 8.2% (8.3%) in book (market) leverage. 
However, the change in CEO miscalibration is uncorrelated with change in leverage. Nevertheless, 
this insignificance should be interpreted in light of the limited size of the CEO turnover event sample.  
Overall, I find that CEO optimism plays an important role in corporate financial leverage. 
Firms with optimistic CEOs are associated with higher financial leverage, which they increase more 
aggressively. Moreover, firms experiencing an increase in CEO optimism also experience an increase 
in financial leverage. In contrast, firms with miscalibrated CEOs are shown to increase financial 
leverage more rapidly. 
   
                                               
68 Given the limited number of turnover events, I have used Fama-French’s 12 industries instead of Fama-French’s 48 
industries fixed effect. 
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Table 4-10 CEO Turnover and Change in Corporate Financial Leverage 
This table presents the OLS regression results for CEO turnover and change in corporate financial leverage. The models 
estimated are discussed in Section 4.4.4.3. The sample covers 2001 to 2014. The dependent variables are the change in 
the average Book Leverage/Market Leverage two years before and after CEO turnover. A CEO is deemed optimistic 
(miscalibrated) if the average residuals from the management earnings forecast error (precision) regression are above its 
corresponding median value. For more details on the classification of optimism and miscalibration, refer to Section 4.3.2. 
All of the control variables are measured at the last fiscal year-end, and details of their measurements are presented in 
Section 4.6.1, Appendix A. Fama-French’s 12 industry-fixed effects and turnover year-fixed effects are included. 
Standard errors are clustered at the firm level. The p-value is reported in parentheses, and ***, **, and * indicate 
significance at the 1%, 5%, and 10% level, respectively. Constants are not reported. 
Independent  
Variables 
Dependent Variables 
∆Book Leverage 
Average (t-2, t-1) to Average (t+1, t+2) 
∆Market Leverage 
Average (t-2, t-1) to Average (t+1, t+2) 
∆Optimism 0.020** 0.014* 
 (0.040) (0.060) 
∆Miscalibration 0.007 0.003 
 (0.567) (0.691) 
∆Log(sales) -0.002 0.007 
 (0.914) (0.688) 
∆Tangibility 0.038 -0.062 
 (0.772) (0.555) 
∆Tobin’s Q 0.012 0.001 
 (0.707) (0.981) 
∆Stock Return -0.014 -0.024*** 
 (0.313) (0.008) 
∆Profitability 0.005 -0.009 
 (0.976) (0.951) 
∆Log(1+delta) -0.007 -0.015*** 
 (0.283) (0.002) 
∆Log(1+vega) -0.010** -0.007** 
 (0.040) (0.028) 
Industry-Fixed Effect Yes Yes 
Turnover Year-Fixed 
Effect 
Yes Yes 
Observations 225 225 
Adj. R2 0.082 0.281 
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4.5 Conclusion 
In this study, I examine the relation between CEO overconfidence in terms of not only 
optimism and miscalibration but also corporate financing decisions. Because of the lack of an 
empirical proxy for miscalibration, its impact on corporate decisions is not well established 
empirically. Furthermore, the extant theoretical and empirical works on miscalibration provide mixed 
predictions and results. For example, the theoretical work by Hackbarth (2008) predicts a positive 
relation between miscalibration and equity issuance, whereas Ben-David et al. (2007) argue 
otherwise. Empirically, Ben-David et al. (2013) provide some preliminary results on the positive 
relation between miscalibration and corporate financial leverage.69  
In this study, I use the management earnings forecast-based overconfidence measure 
developed in Chapter 3 to separately measure CEO optimism and miscalibration. For a sample of 
6,319 firm-year observations, I document a positive relation between CEO miscalibration and the 
probability of debt issuance (both conditional and unconditional) on accessing the external financing 
market. Moreover, miscalibrated CEOs are shown to be reluctant to issue equity when seeking 
external finance and are increasing book leverage more than non-miscalibrated CEOs. For CEO 
miscalibration, I also show the attenuation effects of high market valuation on miscalibrated CEOs’ 
reluctance to issue equity. When the recent stock return or Tobin’s Q is high, miscalibrated CEO is 
less averse to equity issuance.  
However, CEO optimism increases the probability of debt issuance when the sample selection 
issue is controlled. Firms with optimistic CEOs are shown to have higher financial leverage and 
increase leverage more than firms with non-optimistic CEOs do. Overall, I document a positive 
relation between CEO optimism and miscalibration with corporate debt issuance and financial 
leverage. 
This study contributes to our understanding of how CEO optimism and miscalibration affect 
corporate financing decisions. Moreover, I provide results regarding the interaction between CEO 
overconfidence and market dynamics. It would be worthwhile for future research to consider the 
possibility of market irrationality when examining the behavioral bias of managers in corporate 
financing decisions. 
                                               
69  There is less controversy about the impact of CEO optimism on corporate finance decisions. For example, the 
theoretical work by Heaton (2002) suggests that optimistic managers follow the pecking order even in the absence of 
information asymmetry. Consistent with Heaton’s (2002) prediction, Malmendier et al. (2011) document a negative 
relation between CEO optimism and equity issuance. Moreover, CEO optimism is shown to be associated with higher 
corporate financial leverage. 
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4.6 Appendix  
4.6.1 Appendix A. Variable Measurement 
Table 4-11 Measurement of Dependent and Independent Variables 
Variable Measurement 
Dependent Variable  
Debt Issue 
An indicator that equals one if the firm has issued non-convertible bonds 
during year t and zero otherwise. 
Equity Issue 
An indicator that equals one if the firm has issued common equity 
during year t and zero otherwise. 
Net Debt Issue 
An indicator that equals one if the firm’s net debt issuance exceeds 5% 
of its total assets during year t and zero otherwise. 
Net Equity Issue 
An indicator that equals one if the firm’s net equity issuance exceeds 
5% of its total assets during year t and zero otherwise. 
Book Leverage 
Ratio of the sum of long-term debt and short-term debt to total assets in 
year t. 
Market Leverage 
Ratio of the sum of long-term debt and short-term debt to the sum of 
market value of equity and total assets less book value of equity in year 
t. 
Independent 
Variables 
 
Optimism 
An indicator that equals one if the CEO is classified as optimistic 
according to the process described in Section 3 and zero otherwise. 
Miscalibration 
An indicator that equals one if the CEO is classified as miscalibrated 
according to the process described in Section 3 and zero otherwise. 
Sales Sales revenue in $mil in year t. 
Tangibility Net property, plant and equipment scaled by total assets in year t. 
Stock Return The buy-and-hold stock return during fiscal year t. 
Tobin’s Q Ratio of market value to book value of assets in year t. 
Sales Growth Log transformation of sales in year t divided by sales in year t-1. 
Profitability 
Ratio of operating income before depreciation in year t to total assets in 
year t-1. 
Book Leverage 
Ratio of the sum of long-term debt and short-term debt to total assets in 
year t. 
Delta  
Dollar change ($000) in CEO stock and option holdings corresponding 
to a 1% change in the stock price in year t. 
Vega  
Dollar change ($000) in CEO option holdings corresponding to a 1% 
change in stock volatility in year t. 
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4.6.2 Appendix B. Summary of Key Findings 
Table 4-12 Summary of Key Findings 
 CEO Optimism CEO Miscalibration Table Reference 
Conditional Sample No significant results 
Positively correlated 
with debt issuance and 
negatively correlated 
with equity issuance 
Table 4-2 
Unconditional Sample 
Positively correlated 
with debt issuance once 
sample selection issue 
is addressed 
Positively correlated 
with debt issuance 
Table 4-3 & Table 4-4 
Interaction with Market 
Dynamics 
No significant results 
Higher market valuation 
attenuates the reluctance 
to issue equity 
Table 4-6 
Corporate Financial 
Leverage 
Positively correlated No significant results Table 4-7 
Change in Corporate 
Financial Leverage 
Positively correlated Positively correlated Table 4-8 
CEO Turnover Sample 
Positively correlated 
with change in leverage 
No significant results Table 4-10 
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5. Chapter 5 Conclusion 
5.1 Thesis Review 
In this thesis, I contribute to the existing literature on behavioral corporate finance through 
three separate yet related studies. 
The first study focuses on how CEO optimism, as a stable personal trait, affects corporate 
debt maturity choice, extending our knowledge of corporate debt maturity structure. Optimistic CEOs 
overestimate the probability of future success, and I build a simple model showing that they 
mistakenly believe that short-term debt can enhance stockholder value. Using an option-based 
measure of overconfidence, I find that firms with optimistic CEOs tend to have a shorter debt maturity 
structure, confirming my core prediction. I further show that optimistic CEOs mainly use a higher 
proportion of short-term debt (due within 12 months) to alter their debt maturity structure despite the 
high liquidity risk associated with such a financing strategy. Further analysis shows that optimistic 
CEOs do not attract higher financing costs on syndicated loans, ruling out the supply-side story that 
the market restricts optimistic CEOs to short-term debt. The findings in the first study are remarkably 
resilient to an extensive battery of robustness checks.  
The existing empirical work on overconfidence primarily focuses on the impact of optimism 
while largely ignoring the importance of the “miscalibration” form of overconfidence because of the 
lack of an accessible empirical proxy. Confronting this empirical challenge, the second study of my 
thesis develops a management earnings forecast-based overconfidence measure that can separately 
measure optimism and miscalibration. The intuition is simple. Optimistic CEOs are more likely to 
over-forecast future earnings, whereas miscalibrated CEOs will provide a narrower forecast interval. 
I then use regression analysis to partial out the confounding factors that could influence the earnings 
forecast and use the regression residuals to classify CEOs on the dimension of optimism and 
miscalibration. Generally, I find that the CEOs in the sample are miscalibrated in their earnings 
forecasts, with a high proportion (67.0%) of actual earnings falling outside the forecast range.  
I then turn to examining how optimistic and miscalibrated CEOs are different in their 
corporate investment decisions. I hypothesize that both optimistic and miscalibrated CEOs invest 
more because they either overestimate project cash flows and/or use a lower discount rate 
(underestimate risk) that can turn potential projects with marginal negative NPVs into seemingly 
value-creating ones. The results show that miscalibrated CEOs in the sample invest more in real 
assets, especially through external mergers and acquisitions, whereas optimistic CEOs do not display 
such a pattern. The findings suggest that ignoring the distinction between these two facets of 
overconfidence could lead to unreliable conclusions.  
118 
 
Leveraging on the newly developed overconfidence measure from the second study, the third 
study examines the relation between CEO overconfidence and corporate financing decisions. It offers 
novel empirical evidence on how CEO miscalibration affects the debt-equity choice. As argued by 
Hackbarth (2008), miscalibrated CEOs view equity as over-valued by the market and therefore will 
exhibit the reverse pecking order, which predicts a preference for equity issuance. In contrast, Ben-
David et al. (2007) reach the opposite conclusion and predict the same pecking-order preference (debt 
over equity) as for optimistic CEOs. This is because miscalibrated CEOs use a lower discount rate 
than the market; therefore, they believe that equity is undervalued by the market. The third study 
helps reveal both the effect of miscalibration (empirically) and the relative importance of optimism 
versus miscalibration on corporate finance decisions. 
I show that miscalibrated CEOs are more likely to issue debt than equity when accessing 
external financing markets, exhibiting a pecking-order preference. However, higher market valuation 
attenuates miscalibrated CEOs’ reluctance to issue equity. In contrast, CEO optimism is positively 
correlated with the probability of debt issuance once sample selection concerns are controlled. With 
respect to corporate financial leverage, both optimistic and miscalibrated CEOs are shown to increase 
leverage more aggressively. Firms with optimistic CEOs are also associated with higher leverage. 
The findings in the third study support Ben-David et al. (2007) prediction and highlight the 
importance of both optimism and miscalibration in corporate financing decisions.  
5.2 Future Research 
Theoretical models in the behavioral corporate finance literature generally differentiate 
between optimism and miscalibration, showing that both facets of overconfidence can have 
significant impacts on corporate finance policies (e.g., Hackbarth, 2008; Heaton, 2002; Malmendier 
& Tate, 2005). However, the empirical work in the behavioral corporate finance literature has 
primarily focused on the first facet of overconfidence, namely, optimism. The sparsity of effort 
directed toward miscalibration is primarily attributable to the lack of an accessible empirical proxy 
for miscalibration.  
This limitation is now addressed by the management earnings forecast-based 
overconfidence measure developed in Chapter 3. The findings documented in Chapter 3 also show 
that CEO miscalibration plays a more important role in explaining corporate investment and mergers 
and acquisitions activities. On the other hand, both optimism and miscalibration are found to have a 
substantial impact on corporate financing decisions in Chapter 4. Given the sparse empirical evidence 
on CEO miscalibration, it is important for future studies to devote more attention to this important, 
yet overlooked aspect of CEO overconfidence. It is also interesting to understand which facet of 
overconfidence is more important across the diverse corporate finance policy landscape, along with 
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the underlying economic reasons that this is the case. Understanding the potentially different impacts 
of optimism and miscalibration is important for efficient contracting with overconfident CEOs, which 
helps maximize firm value.  
As pointed out by Baker and Wurgler (2011), the behavioral corporate finance literature 
generally considers irrational managers and irrational markets separately, even though it is clear that 
the two coexist. This view is also supported by Malmendier and Tate (2015), who argue that 
behavioral biases such as CEO overconfidence matter not just for the choices and outcomes of the 
agents who are subject to them but also for the (potentially rational) agents with whom they interact, 
transact, and contract in the marketplace. For example, Chapter 4 of this thesis provides preliminary 
evidence that CEO overconfidence interacts with market dynamics. Specifically, I show that 
miscalibrated CEOs’ reluctance to issue equity is attenuated by higher market valuation. Therefore, 
it is important for future studies to examine the behavioral biases of managers and the agents with 
whom they interact simultaneously. Such an approach will offer deeper insights into how managerial 
behavioral bias affects corporate finance policies. 
Finally, future research should devote more attention to efficient contracting with 
overconfident managers. As persuasively argued by Malmendier and Tate (2015), overconfidence is 
different from the agency problem arising from the separation of ownership and control. 
Overconfident managers might well believe that they are maximizing firm value while being 
influenced by their behavioral biases in corporate finance decisions. Therefore, the traditional 
approach of using equity-related compensation may not be effective in the context of manager 
overconfidence. It is therefore important for future research to examine how firms should contract 
with overconfident managers to optimize firm outcomes. Alternatively, researchers could investigate 
how corporate governance can be designed to mitigate the negative impacts of managerial 
overconfidence. For example, recent developments in this area include Banerjee, Humphery-Jenner, 
and Nanda (2015) and Kolasinski and Li (2013), both of which support the idea that corporate 
governance can mitigate managerial biases. The door is wide open for a thorough revisit of agency 
theory, managerial incentives and governance mechanisms in the context of the multi-faceted nature 
of CEO overconfidence.  
120 
 
References 
Ajinkya, B., Bhojraj, S., & Sengupta, P. (2005). The Association between Outside Directors, 
Institutional Investors and the Properties of Management Earnings Forecasts. Journal of 
Accounting Research, 43(3), 343-376.  
Alicke, M. D. (1985). Global Self-Evaluation as Determined by the Desirability and Controllability 
of Trait Adjectives. Journal of Personality and Social Psychology, 49(6), 1621-1630.  
Alicke, M. D., Klotz, M. L., Breitenbecher, D. L., Yurak, T. J., & Vredenburg, D. S. (1995). Personal 
Contact, Individuation, and the Better-Than-Average Effect. Journal of Personality and 
Social Psychology, 68(5), 804-825.  
Altı, A., & Sulaeman, J. (2012). When do high stock returns trigger equity issues? Journal of 
Financial Economics, 103(1), 61-87.  
Baker, M., & Wurgler, J. (2011). Behavioral Corporate Finance: An Updated Survey. Working Paper. 
NBER.   
Bamber, L. S., & Cheon, Y. S. (1998). Discretionary Management Earnings Forecast Disclosures: 
Antecedents and Outcomes Associated With Forecast Venue and Forecast Specificity Choices. 
Journal of Accounting Research, 167-190.  
Banerjee, S., Humphery-Jenner, M., & Nanda, V. (2015). Restraining overconfident CEOs through 
improved governance: Evidence from the Sarbanes-Oxley Act. Review of Financial Studies, 
28(10), 2812-2858.  
Barber, B. M., & Odean, T. (2001). Boys will be boys: Gender, overconfidence, and common stock 
investment. The Quarterly Journal of Economics, 116(1), 261-292.  
Barclay, M. J., Marx, L. M., & Smith, C. W. (2003). The Joint Determination of Leverage and 
Maturity. Journal of Corporate Finance, 9(2), 149-167.  
Ben-David, I., Graham, J. R., & Harvey, C. R. (2007). Managerial Overconfidence and Corporate 
Policies. Working Paper. Duke University.   
Ben-David, I., Graham, J. R., & Harvey, C. R. (2013). Managerial Miscalibration. Quarterly Journal 
of Economics, 128(4), 1547.  
Bertrand, M., & Schoar, A. (2003). Managing with Style: The Effect of Managers on Firm Policies. 
The Quarterly Journal of Economics, 118(4), 1169-1208.  
Bharath, S. T., Dahiya, S., Saunders, A., & Srinivasan, A. (2011). Lending Relationships and Loan 
Contract Terms. Review of Financial Studies, 24(4), 1141-1203.  
121 
 
Billett, M. T., & Qian, Y. (2008). Are Overconfident CEOs born or made? Evidence of Self-
attribution Bias from Frequent Acquirers. Management Science, 54(6), 1037-1051.  
Brick, I. E., & Ravid, S. A. (1985). On the Relevance of Debt Maturity Structure. Journal of Finance, 
40(5), 1423-1437.  
Brockman, P., Martin, X., & Unlu, E. (2010). Executive Compensation and the Maturity Structure of 
Corporate Debt. Journal of Finance, 65(3), 1123-1161.  
Camerer, C., & Lovallo, D. (1999). Overconfidence and Excess Entry: An Experimental Approach. 
American Economic Review, 89(1), 306-318.  
Campbell, T. C., Gallmeyer, M., Johnson, S. A., Rutherford, J., & Stanley, B. W. (2011). CEO 
Optimism and Forced Turnover. Journal of Financial Economics, 101(3), 695-712.  
Chava, S., & Roberts, M. R. (2008). How does Financing impact Investment? The Role of Debt 
Covenants. Journal of Finance, 63(5), 2085-2121.  
Cheng, Q., & Lo, K. I. N. (2006). Insider Trading and Voluntary Disclosures. Journal of Accounting 
Research, 44(5), 815-848.  
Cheng, Q., Luo, T., & Yue, H. (2013). Managerial Incentives and Management Forecast Precision. 
The Accounting Review, 88(5), 1575-1602.  
Coles, J. L., Daniel, N. D., & Naveen, L. (2006). Managerial Incentives and Risk-taking. Journal of 
Financial Economics, 79(2), 431-468.  
Core, J., & Guay, W. (2002). Estimating the Value of Employee Stock Option Portfolios and their 
Sensitivities to Price and Volatility. Journal of Accounting Research, 40(3), 613-630.  
Datta, S., Iskandar-Datta, M., & Raman, K. (2005). Managerial Stock Ownership and the Maturity 
Structure of Corporate Debt. Journal of Finance, 60(5), 2333-2350.  
Deangelo, H., & Masulis, R. W. (1980). Optimal Capital Structure under Corporate and Personal 
Taxation. Journal of Financial Economics, 8(1), 3-29.  
DeBondt, W. F., & Thaler, R. H. (1994). Financial Decision-Making in Markets and Firms: A 
Behavioral Perspective. Working Paper. NBER.  Retrieved from 
http://ssrn.com/paper=420312 
Diamond, D. W. (1991). Debt Maturity Structure and Liquidity Risk. Quarterly Journal of Economics, 
106(3), 709-737.  
Ferris, S. P., Jayaraman, N., & Sabherwal, S. (2013). CEO Overconfidence and International Merger 
and Acquisition Activity. Journal of Financial and Quantitative Analysis, 48(01), 137-164.  
122 
 
Fischhoff, B., Slovic, P., & Lichtenstein, S. (1977). Knowing with Certainty: The Appropriateness of 
Extreme Confidence. Journal of Experimental Psychology: Human Perception and 
Performance, 3(4), 552-564.  
Flannery, M. J. (1986). Asymmetric Information and Risky Debt Maturity Choice. Journal of Finance, 
41(1), 19-37.  
Gervais, S., Heaton, J. B., & Odean, T. (2011). Overconfidence, Compensation Contracts, and Capital 
Budgeting. Journal of Finance, 66(5), 1735-1777.  
Goel, A. M., & Thakor, A. V. (2008). Overconfidence, CEO Selection, and Corporate Governance. 
Journal of Finance, 63(6), 2737-2784.  
Gong, G., Li, L. Y., & Wang, J. J. (2011). Serial Correlation in Management Earnings Forecast Errors. 
Journal of Accounting Research, 49(3), 677-720.  
Gong, G., Li, L. Y., & Xie, H. (2009). The Association between Management Earnings Forecast 
Errors and Accruals. The Accounting Review, 84(2), 497-530.  
Griffin, D., & Tversky, A. (1992). The weighing of evidence and the determinants of confidence. 
Cognitive psychology, 24(3), 411-435.  
Hackbarth, D. (2008). Managerial Traits and Capital Structure Decisions. Journal of Financial and 
Quantitative Analysis, 43(4), 843-881.  
Hackbarth, D. (2009). Determinants of Corporate Borrowing: A Behavioral Perspective. Journal of 
Corporate Finance, 15(4), 389-411.  
Hall, B. J., & Murphy, K. J. (2002). Stock Options for Undiversified Executives. Journal of 
Accounting & Economics, 33(1), 3-42.  
Harford, J. (1999). Corporate Cash Reserves and Acquisitions. Journal of Finance, 54(6), 1969-1997.  
Hayes, R. M., Lemmon, M., & Qiu, M. (2012). Stock options and managerial incentives for risk 
taking: Evidence from FAS 123R. Journal of Financial Economics, 105(1), 174-190.  
Heaton, J. B. (2002). Managerial Optimism and Corporate Finance. Financial Management, 31(2), 
33-45.  
Hirshleifer, D., Low, A., & Teoh, S. H. (2012). Are Overconfident CEOs Better Innovators? Journal 
of Finance, 67(4), 1457-1498.  
Hovakimian, A., Opler, T., & Titman, S. (2001). The Debt-Equity Choice. Journal of Financial and 
Quantitative Analysis, 36(01), 1-24.  
123 
 
Hribar, P., & Yang, H. (2016). CEO Overconfidence and Management Forecasting. Contemporary 
accounting research, 33(1), 204-227.  
Johnson, M. F., Kasznik, R., & Nelson, K. K. (2001). The Impact of Securities Litigation Reform on 
the Disclosure of Forward-Looking Information by High Technology Firms. Journal of 
Accounting Research, 39(2), 297-327.  
Johnson, S. A. (2003). Debt Maturity and the Effects of Growth Opportunities and Liquidity Risk on 
Leverage. Review of Financial Studies, 16(1), 209-236.  
Kane, A., Marcus, A. J., & Mcdonald, R. L. (1985). Debt Policy and the Rate of Return Premium to 
Leverage. Journal of Financial and Quantitative Analysis, 20(4), 479-499.  
Koh, P.-S., & Reeb, D. M. (2015). Missing R&D. Journal of Accounting and Economics, 60(1), 73-
94.  
Kolasinski, A. C., & Li, X. (2013). Do Strong Boards and Trading in Their Own Firm's Stock Help 
CEOs Make Better Decisions? Evidence from Corporate Acquisitions by Overconfident 
CEOs. Journal of Financial and Quantitative Analysis, 48(4), 1173-1206.  
Koriat, A., Lichtenstein, S., & Fischhoff, B. (1980). Reasons for confidence. Journal of Experimental 
Psychology: Human Learning and Memory, 6(2), 107.  
Landier, A., & Thesmar, D. (2009). Financial Contracting with Optimistic Entrepreneurs. Review of 
Financial Studies, 22(1), 117-150.  
Larsen, R. J., & Buss, D. M. (2002). Personality: Domains of Knowledge about Human Nature (1st 
ed.). Boston: McGraw Hill. 
Lee, S., Matsunaga, S. R., & Park, C. W. (2012). Management forecast accuracy and CEO turnover. 
The Accounting Review, 87(6), 2095-2122.  
Lemmon, M. L., Roberts, M. R., & Zender, J. F. (2008). Back to the beginning: persistence and the 
cross‐section of corporate capital structure. The Journal of Finance, 63(4), 1575-1608.  
Libby, R., & Rennekamp, K. (2012). Self-serving Attribution Bias, Overconfidence, and the Issuance 
of Management Forecasts. Journal of Accounting Research, 50(1), 197-231.  
Malmendier, U., & Tate, G. (2005). CEO Overconfidence and Corporate Investment. Journal of 
Finance, 60(6), 2661-2700.  
Malmendier, U., & Tate, G. (2008). Who makes Acquisitions? CEO Overconfidence and the Market's 
Reaction. Journal of Financial Economics, 89(1), 20-43.  
124 
 
Malmendier, U., & Tate, G. (2015). Behavioral CEOs: The Role of Managerial Overconfidence. The 
Journal of Economic Perspectives, 29(4), 37-60.  
Malmendier, U., Tate, G., & Yan, J. (2011). Overconfidence and Early-life Experiences: The Effect 
of Managerial Traits on Corporate Financial Policies. Journal of Finance, 66(5), 1687-1733.  
Merton, R. C. (1974). On the Pricing of Corporate Debt: The Risk Structure of Interest Rates. Journal 
of Finance, 29(2), 449-470.  
Modigliani, F., & Miller, M. H. (1958). The Cost of Capital, Corporation Finance and the Theory of 
Investment. American Economic Review, 48(3), 261-297.  
Moeller, S. B., Schlingemann, F. P., & Stulz, R. M. (2004). Firm Size and the Gains from Acquisitions. 
Journal of Financial Economics, 73(2), 201-228.  
Moore, D. A., & Healy, P. J. (2008). The Trouble with Overconfidence. Psychological Review, 115(2), 
502.  
Myers, S. C. (1977). Determinants of Corporate Borrowing. Journal of Financial Economics, 5(2), 
147-175.  
Myers, S. C., & Majluf, N. S. (1984). Corporate Financing and Investment Decisions when Firms 
have Information that Investors do not have. Journal of Financial Economics, 13(2), 187-221.  
Otto, C. A. (2014). CEO Optimism and Incentive Compensation. Journal of Financial Economics, 
114(2), 366.  
Rajan, R., & Zingales, L. (1995). What do we know about Capital Structure? Some Evidence from 
International Data. Journal of Finance, 50(5), 1421-1460.  
Rogers, J. L., & Stocken, P. C. (2005). Credibility of Management Forecasts. The Accounting Review, 
80(4), 1233-1260.  
Roll, R. (1986). The Hubris Hypothesis of Corporate Takeovers. Journal of Business, 59(2), 197-216.  
Schrand, C. M., & Zechman, S. L. C. (2012). Executive Overconfidence and the Slippery Slope to 
Financial Misreporting. Journal of Accounting and Economics, 53(1–2), 311-329.  
Shyam-Sunder, L., & Myers, S. (1999). Testing Static Tradeoff against Pecking Order Models of 
Capital Structure. Journal of Financial Economics, 51(2), 219-244.  
Skala, D. (2008). Overconfidence in Psychology and Finance - An Interdisciplinary Literature 
Review. Bank i Kredyt(4), 33-50.  
125 
 
Stohs, M. H., & Mauer, D. C. (1996). The Determinants of Corporate Debt Maturity Structure. 
Journal of Business, 69(3), 279-312.  
Stulz, R. M. (2000). Does Financial Structure matter for Economic Growth? A Corporate Finance 
Perspective. Working Paper. Ohio State University.   
Svenson, O. (1981). Are we all Less Risky and More Skillful than our Fellow Drivers. Acta 
Psychologica, 47(2), 143-148.  
Weinstein, N. D. (1980). Unrealistic Optimism about Future Life Events. Journal of Personality and 
Social Psychology, 39(5), 806-820.  
Williamson, O. E. (1988). Corporate Finance and Corporate Governance. Journal of Finance, 43(3), 
567-591.  
 
